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JAMES  McCOSH. 

1811-1894. 

Young  to  the  end,  through  sympathy  ivith  youth, 
Gray  man  of  learning  !    champion  of  truth ! 
Direct  in  rugged  speech,  alert  in  mind, 
He  felt  his  kinship   with  all  human  kind, 
And  never  feared  to  trace  development 
Of  high  from  low  — assured  and  full  content 
That  man  paid  homage  to  the  Mind,  above, 
Uplifted  by  the  ''Royal  Law  of  Love." 

The  laws  of  nature  that  he  loved  to  trace 
Have  worked,  at  last,  to  veil  from  us  his  face; 
The  dear  old  elms  and  ivy -covered,  walls 
Will  miss  his  presence,  and  the  stately  halls 
His  trumpet-voice.      While  in  their  joys 
Sorroiv  zuill  shadow  those  he  called  "my  boys." 

Robert  Bridges  '79. 
kovember   17  th,  189  Jf.^ 
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DOCTOR  McCOSH. 

The  venerable  ex-President  of  the  Col- 
lege died  on  the  sixteenth  day  of  last 
November.  He  had  been  steadily  failing 
during  the  summer  and  autumn  and  the 
end  came  peacefully  and  without  pain. 
He  is  greatly  missed  :  for  while  he  had  not 
taken  a  very  active  part  in  the  affairs  of 
the  College  since  he  resigned  the  Presidency 
in  1888.  he  continued  to  the  last  to  feel  a 
deep  interest  in  the  institution  to  which 
he  had  given  twenty  of  the  best  years  of 
his  life.  He  never  lost  his  enthusiasm  for 
Philosophy  and  some  of  us  will  long  re- 
member a  meeting  of  the  Philosophical 
Club  not  more  than  a  year  ago,  when  he 
entered  into  the  discussions  of  the  evening 
with  his  old  energy  and  alertness. 

We  shall  never  forget  the  debt  which 
Princeton  owes  to  Dr.  McCosh.  A  great 
chapter  in  the  history  of  the  College  was 
closed  when  he  laid  aside  the  burdens  of 
his  office  and  turned  over  the  responsibili- 
ties of  the  Presidency  to  his  successor. 
Beyond  all  question  his  was  the  most  bril- 
liant administration  that  Princeton  has 
ever  had.  Everything  contributed  to  add 
to  the  glory  of  that  adminstration  :  the 
circumstances  attending  the  Doctor's  com- 
ing, the  condition  of  the  College  when  he 
came,  what  he  was,  and  what  he  did.  He 
found  Princeton  depleted  by  the  war,  yet 
already  awakening  to  a  new  life.      The 


money  necessary  for  her  equipment  was 
ready  and  he  came  in  time  to  give  wise 
direction  to  its  use.  He  brought  to  the 
service  of  the  College,  a  high  reputation  as 
a  thinker,  a  commanding  personality,  and 
ripe  experience  as  an  educator :  and  with 
a  purpose  that  was  never  daunted  he  bent 
himself  to  the  task  of  making  Princeton 
one  of  the  foremost  seats  of  learning  in 
America. 

The  death  of  Dr.  McCosh  was  the  close 
of  a  great  career.  His  young  manhood 
was  spent  amid  the  stirring  scenes  con- 
nected with  the  disrujttion  of  the  Church 
of  Scotland  in  1843.  He  was  a  prominent 
champion  of  the  intuitional  philosophy  in 
the  days  when  Mill  and  Mansel  were  rec- 
ognized leaders  of  opinion  in  Great  Britain. 
Leaving  the  pastorate  for  a  Professorship 
in  Belfast,  he  became  not  only  a  great 
teacher  of  philosophy,  but  a  public  spirited 
student  of  educational  questions.  He  came 
to  America  in  the  prime  of  manhood.  As 
President  of  Princeton  College  he  was 
enthusiastic,  vigilant  and  wise.  He  loved 
the  College.  He  loved  his  pupils.  He  had 
the  rare  gift  of  beuig  able  to  kindle  and 
keep  alive  in  others  that  zeal  for  philo- 
sophy which  was  so  characteristic  of  him- 
self He  was  hospitable  to  new  ideas,  yet 
zealous  also  for  the  maintenance  of  the 
great  Christian  verities  that  are  woven  into 
the  entire  web  of  our  College  history.  He 
has  placed  the  English-S2:)eaking  world  of 
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Evangelical  Christendom  under  obligation 
to  him  for  his  defence  of  fundamental 
truth.  To  that  world  he  was  a  Christian 
philosopher ;  but  to  us  he  was  more  than 
that,  he  was  a  Christian  man — a  reverent 
believer  in  the  faith  of  his  fathers  and  a 
humble  follower  of  the  Saviour.  May  his 
successors  in  the  great  office  which  he 
filled  with  such  signal  success  ever  have 
the  liberal  spirit,  the  strong  convictions 
and  the  Christian  faith  which  he  possessed 
in  such  large  degree  ! 

It  is  not  difficult  to  fix  Dr.  McCosh's 
place  in  philosophy.  He  had  been  a  pupil 
of  Chalmers,  and  was  greatly  influenced  by 
Sir  William  Hamilton ;  and  though  he  never 
occupied  a  chair  in  a  Scottish  University, 
his  name  should  really  follow  next  to 
Hamilton's  in  the  History  of  the  Scottish 
philosophy.  Hamilton's  successors  can 
hardly  be  said  to  belong  to  this  school. 
Fraser  is  too  much  of  a  Berkeleyan,  and 
Seth  though  he  has  returned  to  a  position 
more  akin  to  Reid's  than  the  one  he  occu- 
pied in  the  days  of  his  Hegelianism  is 
apparently  aiming  to  represent  the  best 
elements  in  the  replies  of  Reid  and  Kant 
respectively  to  the  scepticism  of  Hume 
rather  than  the  traditional  Scottish  philo- 
sophy. 

For  this  infusion  of  German  thought  into 
Scotch  Metaphysics,  Dr.  McCosh  would  say 
that  Hamilton  is  in  a  great  measure  respon- 
sible, and  it  was  the  Kantian  element  in 
Hamilton's  metaphysic  that  was  the  occa- 
sion of  Dr.  McCosh's  first  philosophical 
polemic.  Dr.  McCosh  began  his  career  as 
an  author  when  he  was  a  Free  Church 
minister  at  Brechin,  and  the  preface  to 
the  first  edition  of  the  Divine  Government 
is  dated  1850.  It  is  not  an  uncommon 
thing  for  a  great  writer  to  embody  an  out- 
line of  all  his  subsequent  thinking  in  his 
first  book.  Later  books  may  be  more 
elaborate,  learned,  scientific ;  they  may 
take  greater  hold  upon  the  public  :  but  to 
one  who  makes  a  careful  study  of  all  that 


an  author  has  written  it  will  very  often 
appear  than  in  a  few  bold  statements  at 
the  very  beginning  of  his  career  he  has 
outlined  the  entire  system  which  in  after 
life  he  has  elaborated  with  such  care 
and  attention  to  detail.  The  Divine  Gov- 
ernment is  probably  not  so  much  read 
now  as  it  was  a  generation  ago,  but  any 
one  who  is  curious  in  such  matters  can 
easily  satisfy  himself  that  the  great  dis- 
tinctive ideas  which  Dr.  McCosh  laboured 
with  so  much  zeal  to  inculcate  are  all  to 
be  found  in  a  germinal  form  in  his  first 
book.  We  may  take  his  classification 
of  the  mental  faculties,  his  doctrine  of  the 
intuitions  and  his  distribution  of  them 
into  three  groups  ;  his  doctrine  of  percep- 
tion and  his  theory  of  causation  as  illus- 
trations of  what  we  mean. 

The  Divine  Government  is  a  synthetic 
statement  of  the  author's  whole  philosophy, 
and  that  philosophy  was  a  theory  of  the 
universe  conditioned  b}'  Christian  revela- 
tion. It  may  betaken  as  in  some  respects  the 
work  which  is  most  typical  of  Dr.  McCosh, 
though  it  did  not  represent  him  in  the 
maturity  of  his  powers.  It  was  a  most 
important  contribution  to  the  literature  of 
religious  philosophy,  and  served  a  good 
purpose  in  antagonizing  the  views  pre- 
sented by  Morell  in  his  Philosophy  of  Re- 
ligion which  was  very  popular  at  the 
time  of  its  appearance.  If  we  are  to  under- 
stand Dr.  McCosh  and  the  influence  he 
has  exerted,  we  must  think  of  him  always 
as  a  Christian  philosopher  and  a  defender 
of  the  fundamental  truths  that  underlie 
Christianity  and,  indeed,  all  religion.  Even 
his  book  on  the  Intuitions  which  is  per- 
perhaps  the  best  of  his  didactic  treatises  is 
really  a  piece  of  philosophical  apologetic, 
and  was  so  regarded  by  Dr.  Shedd  who 
wrote  the  preface  to  the  first  American 
edition. 

Whether  intuitions  can  be  "  inductively 
investigated"  may  perhaps  admit  of  debate; 
but  Dr.  McCosh's  position  was  well  de- 
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fined,  and  he  embodied  it  in  the  title  to 
his  book  upon  this  subject.  He  never 
wavered  in  his  beUef  in,  and  his  devo- 
tion to  the  intuitional  philosophy ;  and 
when  in  later  years  he  presented  his 
views  to  the  public  in  the  treatise  on 
First  and  Fundamental  Principles,  he  re- 
affirmed with  fresh  emphasis  the  posi- 
tions which  he  had  taken  before.  It 
is  not  to  be  denied  that  Dr.  McCosh 
repeated  some  of  his  favorite  ideas  in 
several  of  his  books.  This  was  inevitable 
in  a  writer  so  voluminous  as  he  was. 
And  herein,  indeed,  lies,  in  no  small  de- 
gree, the  secret  of  the  great  influence 
which  he  exerted.  He  had  a  message  for 
this  generation.  He  would  not  let  men 
forget  it;  and  he  succeeded  through  in- 
dustrious and  indefatigable  iteration  in  im- 
pressing himself  upon  the  men  of  his  time. 
Dr.  McCosh  was  a  controversialist.  It  is 
perhaps  safe  to  say  that  he  appears  at 
his  best  in  his  controversial  writings. 
He  wrote  in  strong,  direct  and  forcible 
English.  His  meaning  was  always  plain. 
He  was  never  dull,  and  there  was  a 
naturalness  in  all  that  he  wrote  that  con- 
stantly brought  the  image  of  the  author  to 
your  mind  as  you  read  the  printed  page. 
He  was  a  lover  of  nature,  and  saw  it  with 
the  discriminating  look  of  both  the  poet 
and  the  naturalist.  Sometimes,  especially 
in  his  didactic  treatises,  the  reader  feels 
that  there  is  just  a  suggestion  of  the  ser- 
mon. But  all  the  best  qualities  of  his 
style  are  seen  in  his  polemic  writings. 
His  first  contention  was  with  Hamilton  in 
regard  to  the  relativity  of  knowledge. 
After  that  he  had  a  tilt  with  Mansel.  In 
later  years  he  antagonized  some  of  Spen- 
cer's positions,  especially  in  regard  to 
ethics ;  and  when  the  celebration  of  the 
Kantian  centenary  filled  the  land  with 
the  deluge  of  Kantian  literature  Dr.  Mc- 
Cosh appeared  as  an  able  and  earnest 
opponent  of  the  agnostic  element  in  the 
Kantian   philosophy.      But  perhaps  the 


strongest  and  most  effective  piece  of  con- 
troversial work  that  Dr.  McCosh  ever  did 
was  his  masterly  Examination  of  Mr.  J. 
S.  MilVs  Philosophy,  being  a  Defence  of  Fun- 
damental Truth. 

Dr.  McCosh,  either  as  teacher  or  author, 
traversed  the  whole  field  of  j^hilosophy. 
He  lectured  for  many  years  on  the  His- 
tory of  Philosophy,  and  his  History  of  the 
Scottish  philosophy  is  the  authoritative 
treatise  on  that  subject  He  wrote  a  short 
treatise  on  fundamental  ethical  problems 
and  a  valuable  text-book  on  logic.  His 
text-book  on  Psychology,  which  has  been 
widely  used  in  our  colleges,  was  one  of 
the  first  to  recognize  the  conclusions 
reached  by  men  like  Wundt  and  Fechner, 
and  to  embody  the  results  of  recent  studies 
in  physiological  psychology.  He  had  his 
own  classification  of  the  powers  of  the 
mind,  and  in  spite  of  what  Professor  Ladd 
has  to  say  against  the  use  of  the  word 
"  faculties  "  in  this  connection,  he  would 
have  seen  no  reason,  we  feel  sure,  for 
abandoning  it.  He  did  not  teach  "  psy- 
chology without  a  soul,"  nor  did  he,  on 
the  other  hand,  give  us  such  a  discussion 
of  what  the  word  "  soul "  stands  for  as  we 
find  in  the  brilliant  pages  of  Professor 
James.  But  he  believed  in  the  soul  as 
something  that  knows  and  remembers,  is 
immortal  and  can  be  saved  or  lost.  He 
believed  in  immediate  knowledge  through 
the  senses.  He  was  thus — to  use  Sir 
William  Hamilton's  phrase — a  natural 
Realist.  He  defended  this  realistic  phi- 
losophy with  religious  earnestness,  as 
being  the  only  sure  protection  against 
agnosticism.  Those  who  speak  of  Dr. 
McCosh's  liberality  and  his  sympathy 
with  progressive  thought  must  also  re- 
member that  he  was  a  firm  believer  in  a 
certain  type  of  philosophical  orthodoxy, 
and  that  for  this  he  was  always  ready  to 
contend  earnestly  as  for  the  faith  once  de- 
livered unto  the  saints. 

Francis  L.  Patton. 
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BIOGRAPHICAL  NOTICE. 


By  ANDREW  F.  WEST. 


[The  information  used  for  this  notice 
comes  from  many  sources,  principally  from 
members  of  Doctor  McCosh's  family,  his 
pupils  and  friends  in  Great  Britain  and 
America,  his  own  writings,  and  many  scat- 
tered publications  about  him.  This  infor- 
mation has  been  used  freely,  perhaps  even 
to  the  point  of  adopting  some  statements 
of  fact  and  happy  turns  of  expression  with- 
out acknowledgment.  Of  the  newspaper 
obituaries  the  best  for  his  life  in  Scotland 
is  to  be  found  in  The  Scotsman  of  Edin- 
burgh, under  date  of  November  19th,  1894, 
(an  account  drawn  largely  from  the  volume 
on  Disrwption  Worthies  published  in  Edin- 
burgh and  London,  1881),  the  best  for  his 
Belfast  life  is  in  The  Northern  Whig  of  Bel- 
fast, November  19th,  1894,  (based  mainly 
upon  information  given  by  Mr.  Thomas 
Sinclair  of  Belfast),  and  the  best  for  his 
Princeton  life  appeared  in  the  New  York 
Tribune,  November  17th,  1894.  Interest- 
ing incidents  of  his  relations  to  the  students 
are  in  the  New  York  Herald  of  November 
18th,  1894.  A  good  undergraduate  esti- 
mate is  to  be  found  in  the  Nassau  Literary 
Magazine  for  December  1894,  and  another 
in  the  number  for  June  1888.  There  is  a 
sketch  by  the  present  writer  in  the  New 
York  Observer  of  November  22d,  1894,  and 
a  briefer  one  in  the  Educational  Review  for 
November,  1894.  An  article  by  Professor 
Ormond  appears  in  the  Educational  Review 
for  February  1895.  Professor  Sloane  is 
editing  Doctor  McCosh's  manuscript  en- 
titled "  Incidents  of  My  Life  in  Three  Coun- 
tries,''^ soon  to  be  published  by  Charles 
Scribner's  Sons,  New  York.] 

I. 
Rarely  has  academic  history  repeated 
itself  with    such  precision  and  emphasis 
as  in  the  person  of  President  James  Mc- 


Cosh,  who,  though  unique  in  his  own  gener- 
ation, had  a  real  prototype  in  the  person 
of  one,  though  only  one,  of  his  predeces- 
sors. President  John  Witherspoon,  the  ru- 
ler of  Princeton  a  century  ago.  Each  of 
them  was  in  point  of  ancestry  a  Covenanter, 
by  birth  a  Lowland  Scotchman,  in  his 
youth  a  student  at  the  University  of  Ed- 
inburgh, in  his  young  manhood  a  minister 
of  the  Church  of  Scotland  at  a  crisis  of  its 
history,  and  in  that  crisis  an  important 
figure, — Witherspoon  heading  the  opposi- 
tion to  moderatism  and  Doctor  McCosh 
helping  to  form  the  Free  Church.  When 
already  past  the  meridian  of  life  each  of 
them  came  to  America  to  do  his  greatest 
work  as  President  of  Princeton,  the  one 
arriving  in  1768  and  the  other  in  1868. 
Though  of  different  degrees  of  eminence 
in  different  particulars,  they  were  never- 
theless of  fundamentally  the  same  char- 
acter, being  philosophers  of  reality, 
ministers  of  evangelical  and  yet 
catholic  spirit,  constructive  and  aggres- 
sive in  temper,  stimulating  as  teachers, 
stout  upholders  of  disciplinary  education, 
men  of  marked  personal  independence,  of 
wide  interest  in  public  affairs  and  thor- 
oughly patriotic  as  Americans.  The  prin- 
ciples of  college  government  on  which 
Witherspoon  acted  Doctor  McCosh  ex- 
pressly avowed.  "  These  principles,"  he 
wrote,  "  were  full  of  wisdom,  tact  and  kind- 
ness. Without  knowing  them  till  after- 
ward, I  have  endeavored  to  act  on  the 
same  principles,  but  more  imperfectly. 
'  Govern,'  said  he,  '  govern  always,  but  be- 
ware of  governing  too  much.'  "*  Their, 
presidencies  were  long  and  successful.  Each 
lived  the  last  twenty-six  years  of  his  life  in 
Princeton,  and  it  may  be  noticed  as  a  strik- 
ing final  coincidence  that  they  passed  away 
a  century  apart,  almost  to  the  day, — With- 
erspoon dying  November  15th,  1794,  and 
Doctor  McCosh  on  November  16th,  1894. 


*John  Witherspoon  and  his  TTimes,  Philadelphia,  1890. 
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II. 

James  McCosh  was  born  April  1st,  1811, 
at  Carskeoch  Farm,  on  the  left  bank  of  the 
"  bonnie  Doon,"  just  above  the  village 
of  Patna,  some  twelve  miles  from  Ayr, 
the  county  town  of  Ayrshire.  In  this 
region,  so  full  of  inspiring  Scottish  mem- 
ories, his  boyhood  was  spent,  and  in 
common  with  so  many  of  his  country- 
men who  have  risen  to  fame  he  received 
his  first  education  in  the  parochial 
school.  In  1824,  when  but  thirteen  years 
old,  he  entered  the  University  of  Glasgow, 
an  institution  already  famous  in  the  annals 
of  the  Scottish  school  of  philosophy  for 
the  teaching  of  Reid  and  Hutcheson, — a 
fit  place  for  the  young  student  to  begin, 
who  was  later  to  write  the  history  of  the 
Scottish  School.  Here  he  remained  five 
years.  In  1829  he  entered  the  University 
of  Edinburgh,  coming  under  the  influence 
of  Thomas  Chalmers  and  David  Welsh  in 
theology  and  of  Sir  William  Hamilton  in 
philosophy.  He  had  also  some  strong  in- 
tellectual compeers  among  the  students  of 
that  time.  Such,  for  example,  were  Tait, 
afterwards  Archbishoj)  of  Canterbury,  and 
the  physicist,  James  Thomi^son,  brother 
of  Lord  Kelvin.  Incidents  of  Doctor  Mc- 
Cosh's  youth  and  student  days  formed  the 
basis  of  many  an  interesting  anecdote  in 
his  later  years.  Of  such  were  his  remem- 
brances as  a  boy  of  the  recurring  anniver- 
saries when  his  elders  used  to  pledge 
with  enthusiasm  "  the  memory  of  Bobbie 
Burns."  At  other  times  he  would  dwell 
with  fondness  on  one  or  another  loved  feat- 
ure of  the  home  scenery  of  Ayrshire  or  the 
talk  of  its  people.  The  competition  for 
intellectual  honors  at  the  University  formed 
another  theme.  Then  too,  the  strong  im- 
press of  Sir  William  Hamilton's  personality 
as  well  as  of  his  teaching  was  one  of  those 
things  that  delighted  his  Princeton  puj^ils  to 
notice,  esiDecially  as  seen  in  the  way  he  treas- 
ured some  remark  of  his  great  teacher.  "  Do 
you  know  the  greatest  thing  he  eyer  said 


to  me?"  Doctor  McCosh  asked  one  day  of 
the  writer.  "  It  was  this  :  '  So  reason  as 
to  have  but  one  step  between  your  premise 
and  its  conclusion.'  "  The  syllogism  uni- 
fied and  turned  into  a  rule  of  conduct! 
Well  might  such  a  vigorous  maxim  take 
the  imperative  form.  And  how  vividly 
real  it  made  the  act  of  reasoning  seem. 
It  was  toward  the  close  of  his  student  days 
at  Edinburgh  that  Doctor  McCosh  wrote 
his  essay  entitled  "  The  Stoic  Philosophy,^''  in 
recognition  of  which  the  University,  upon 
motion  of  Sir  William  Hamilton,  conferred 
upon  him  the  degree  of  Master  of  Arts. 

III. 

In  1835  he  was  licensed  as  a  minister  of 
the  Established  Church  of  Scotland.  To- 
ward the  close  of  the  same  year  he  was 
elected  by  the  members  of  the  congrega- 
tion, minister  of  the  Abbey  church  of  Ar- 
broath, the  "  Fairport"  of  Sir  Walter  Scott's 
Antiquary,  a  flourishing  town  in  Forfar- 
shire, on  the  eastern  coast,  sixteen  miles 
north  of  Dundee.  While  in  this  parish  he 
made  the  acquaintance  of  the  Reverend 
Thomas  Guthrie,  eight  years  his  senior, 
the  minister  of  the  neighboring  parish  of 
Arbilot,  and  later  so  celebrated  in  the  Old 
Greyfriars  pulpit  in  Edinburgh.  They  were 
helpful  to  each  other  in  their  pastoral  work 
and  counsel,  and  formed  the  nucleus  of  a 
group  of  ministers  who  met  to  discuss  with 
earnestness  the  impending  dangers  to  the 
church,  consequent  upon  "  intrusion"  by 
the  Crown  upon  congregations  of  ministers 
irrespective  of  the  preference  of  the  people. 
They  promptly  identified  themselves  with 
the  view  that  this  subjection  of  the  Church 
to  the  Crown  was  to  be  brought  to  an  end, 
advocating,  as  Dr.  McCosh  had  already 
done  in  his  Edinburgh  student  days,  what 
was  known  as  Non-Intrusion.  In  1838  on 
the  suggestion  of  Doctor  Welsh,  his  former 
teacher.  Doctor  McCosh  was  appointed  by 
the  Crown  to  the  first  charge  of  the  church 
at  Brechin,  a  short  distance  from  Arbroath, 
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Brechin  was  an  attractive  old  cathedral 
town  with  a  large  outlying  country  parish. 
In  this  arduous  charge  he  labored  most 
assiduously  in  company  with  his  colleague 
the  Rev.  A.  L.  R.  Foote.  Besides  attend- 
ing to  his  stated  church  ministrations  and 
the  regular  visiting  of  its  congregation, 
he  went  abroad  everywhere,  preaching  the 
Gospel  in  barns,  kitchens  and  taverns,  or 
in  the  open  fields  and  wherever  else  he 
could  do  good.*  His  communion  roll 
gradually  swelled  until  it  included  four- 
teen hundred  persons.  Meanwhile  the 
ecclesiastical  sky  was  darkening.  The 
Disruption  of  the  Church  of  Scotland  was 
impending,  and  when  in  1843  it  had  be- 
come inevitable,  Doctor  McCosh  in  com- 
mon with  hundreds  of  other  ministers, 
surrendered  his  living.  He  at  once  pro- 
ceeded to  organize  in  his  old  parish  a  con- 
gregation of  the  Free  Church,  into  which 
over  eight  hundred  of  his  former  parish- 
ioners followed  him.  He  also  rendered 
great  service  at  this  crisis  by  organizing 
new  congregations,  providing  them  with 
preachers,  raising  money  and  getting 
sites  for  the  erection  of  new  churches.  "  A 
good  horseman,"  says  one  of  his  best  news- 
paper biographies,*  "  he  rode  long  distan- 
ces from  place  to  place  and  preached  in 
barns,  ball-rooms  or  fields  as  was  found 
necessary."  In  1843  and  the  following  year 
he  was  a  member  of  one  of  the  deputations 
appointed  by  the  General  Assembly  to 
visit  various  parts  of  England  and  arouse 
Nonconformist  interest  in  the  position  of 
the  Free  Church.  In  1845  he  was  married 
at  Brechin  to  Miss  Isabella  Guthrie,  daugh- 
ter of  the  physician,  James  Guthrie,  and 
niece  of  Thomas  Guthrie,  his  friend  in  his 
early  ministry  at  Arbroath. 


*  Disruption  Wortliies.  A  Meniorinl  of  l>iJ!,J.  Edinburgh 
and  London,  1881.  The  sketch  of  Dr.  McCosh,  written 
by  Professor  George  Macloskie,  is    found  on  pp.  34.3-348. 


IV. 

In  this  round  of  active  life,  with  all  its 
details  and  distractions,  he  kept  alive  his 
philosophical  thinking,  and  in  1850  pub- 
lished at  Edinburgh,  his  "  Method  of  the 
Divine  Government,  Physical  and  Morale  It 
was  most  favorably  reviewed  by  Hugh  Mil- 
ler and  commended  by  Sir  William  Hamil- 
ton. It  brought  him  at  once  into  prom- 
inence as  a  philosophic  writer  of  force  and 
clearness.  The  story  goes  that  Earl  Clar- 
endon, then  Lord  Lieutenant  of  Ireland, 
sitting  down  to  read  a  copy  one  Sunday 
morning,  became  so  absorbed  in  the  book 
that  he  missed  going  to  church  and  read 
on  till  evening  without  stopping,  and  soon 
after  offered  Doctor  McCosh  the  chair 
of  logic  and  metaphysics  in  the  newly 
founded  Queen's  College  in  Belfast.  Doc- 
tor McCosh  accepted  the  offer,  removing  to 
Belfast  in  1852,  and  continuing  there  until 
he  came  to  Princeton.  His  classroom  was 
notable  in  many  ways, — for  his  brilliant 
lecturing,  his  interesting  method  of  ques- 
tioning, his  solicitude  for  his  students  and 
their  enthusiasm  for  him.  Besides  fulfil- 
ling his  regular  duties  he  served  as  an  ex- 
aminer for  the  Queen's  University  of  Ire- 
land, as  a  member  of  the  distinguished 
Board  of  Examiners  who  organized  the  first 
competitive  examinations  for  the  Civil  Ser- 
vice of  India,  and  as  an  examiner  for  the 
Ferguson  Scholarships,  open  to  graduates 
of  Scottish  Universities.*  In  1858  he  vis- 
ited the  principal  schools  and  universities 
of  Prussia,  carefully  acquainting  himself 
with  their  organization  and  methods  and 
publishing  his  opinions  regarding  them 
in  1859.  It  was  at  Belfast  he  brought  out 
his  Examination  of  Mr.  J.  S.  MilPs  Philosophy  ; 
Typical  Forms  and  Special  Ends  in  Creation 
(in  conjunction  with  Professor  George 
Dickie)  ;  The  Intuitions  of  the  Mind,  and 
The  Supernatural  in  Relation  to  the  Natural. 
In  his  church  relations   he  was  both    an 


t  The  Scotsman,  Edinburgh,  Nov.  19,  1894. 


*  The  Northern  Wliyi,  Belfast,  Nov.  19, 1891. 
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active  promoter  of  evangelical  piety  and 
an  efficient  helper  in  ecclesiastical  coun- 
sels. He  helped  to  organize  the  Ministe- 
rial Support  Fund  of  the  Irish  Presbyte- 
rian Church,  seeking  to  evoke  liberality 
and  self-support  in  view  of  the  coming 
disendowment.  In  the  face  of  much  op- 
position he  advocated  givingup  the  Regium 
Donum,  or  state  bounty  the  church  had 
been  receiving.  Arguments  he  used  in  this 
discussion  were  afterwards  influential  with 
Mr.  Gladstone  in  connection  with  the  dis- 
establishment of  the  Church  of  Ireland. 
He  advocated  a  system  of  intermediate 
schools  to  prepare  for  higher  institutions 
of  learning,  and  particularly  labored  for  the 
great  cause  of  a  general  system  of  national 
elementary  schools.  His  own  pupils  attain- 
ed marked  success  in  the  examinations  for 
the  Civil  Service  and  some  of  them  became 
very  eminent, — one  of  them  being  Sir 
Robert  Hart,  the  present  Chief  of  the  Chi- 
nese Customs  Service.  He  was  not  a  man 
who  could  be  hid,  and  so  there  is  little  to 
wonder  at  in  the  distinction  he  earned, 
whether  evidenced  by  the  respect  of  men 
like  Chalmers,  Guthrie,  Hugh  Miller,  Sir 
William  Hamilton,  Dean  Mansel,  the 
present  Duke  of  Argyll  and  Mr.  Glad- 
stone, the  kindly  humor  of  Thackeray  or 
the  flings  of  Ruskin  and  sharp  rejoinders 
of  John  Stuart  Mill. 

V. 

Doctor  McCosh  paid  his  first  visit  to 
America  in  1866,  receiving  a  hearty  wel- 
come. In  .June,  1868,  he  was  called  to  the 
Presidency  of  Princeton.  He  accepted 
the  call  after  due  deliberation,  and  ar- 
rived at  Princeton  October  22d  of  the  same 
year.  The  story  of  the  low  condition  of 
Princeton  at  that  time,  consequent  upon 
the  Civil  War,  does  not  need  to  be  told 
here.  So  far  as  equipments  and  numbers 
can  speak,  the  tale  is  soon  told.  Excejit- 
ing  a  few  professors'  houses,  there  are  now 
on  the  Campus  only  six  buildings  which 


were  owned  by  the  College  when  Doctor 
McCosh  arrived.  They  are  Nassau  Hall, 
the  old  President's  (now  the  Dean's) 
House,  the  Old  Chapel,  the  College  Offi- 
ces, East  College  and  West  College.  There 
were  but  sixteen  instructors  in  the  Faculty 
and  about  two  hundred  and  fifty  students. 
The  institution  was  depleted,  salaries  were 

low,  and  academic  standards  had  suffered 
.  .  .     . ' 

both  in  the  way  of  scholarship  and  disci- 
pline. It  was  the  low-water  mark  of 
Princeton's  history,  and  the  self-denial  of 
the  band  of  professors  who  went  with  the 
College  through  the  war,  has  been  only 
too  slightly  appreciated.  The  writer 
entered  Princeton  as  a  freshman  in  Janu- 
ary, 1870,  when  the  beginnings  of  Doctor 
McCosh's  power  were  being  manifested. 
His  influence  was  like  an  electric  shock, 
instantaneous,  paralyzing  to  opposition 
and  stimulating  to  all  who  were  not  para- 
lyzed. Old  student  disorders  were  taken 
in  hand  and  throttled  after  a  hard 
struggle,  out-door  sports  and  gymnastics 
were  developed  as  aids  to  academic  order, 
strong  professors  were  being  added,  the 
course  of  study  was  both  deepened  and 
widened,  the  ever-present  energy  of  Doc- 
tor McCosh  was  daily  in  evidence,  and 
great  gifts  were  coming  in.  Every  one 
felt  the  new  life.  When  the  Bonner- 
Marquand  Gymnasium  was  opened,  in 
1870,  the  student  cheering  was  enough  to 
rend  the  roof  It  was  more  than  cheer- 
ing for  the  new  gymnasium, — it  was  for 
the  new  era. 

VI. 

It  is  not  possible  in  this  sketch  to  tell 
the  story  of  the  twenty  years  from  1868  to 
1888,  but  the  results  may  be  indicated. 
The  Campus  was  enlarged  and  converted 
into  a  splendid  park,  every  detail  of  con- 
venience and  beauty  being  consulted  in 
the  transformation.  The  old  walks,  hum- 
orously named  the  ''  Maclean  pavement," 
were  replaced  with  something  substantial, 
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gi'ading  and  planting  were  carried  out  on 
an  extensive  scale,  the  drainage  was  re- 
modelled, and  many  other  such  things 
which  seem  small  sei^arately,  but  mean  so 
much  collectively,  were  attended  to.  The 
following  buildings  were  added  :  The  Hal- 
sted  Observatory  in  1869,  the  Gymnasium 
in  1869-70,  Reunion  Hall  and  Dickinson 
Hall  in  1870,  the  Chancellor  Green  Li- 
brarj'^  and  the  John  C.  Green  School  of 
Science  in  1873,  University  Hall  in  1876, 
Witherspoon  Hall  in  1877,  the  Observatory 
of  Instruction  in  1878,  Murray  Hall  in 
1879,  Edwards  Hall  in  1880,  the  Marquand 
Chapel  in  1881,  the  Biological  Laboratory 
in  1887,  and  the  Art  Museum  about  the 
same  time.  The  administrative  side  of 
the  College  was  invigorated  in  many  ways, 
a  Dean  being  added  to  the  executive  offi- 
cering in  1883.  The  Faculty  was  grad- 
ually built  up  by  importation  of  professors 
from  other  institutions,  and  afterwards  by 
training  Princeton  men  as  well.  Twenty- 
four  of  Doctor  McCosh's  pupils  are  now  in 
the  Faculty.  The  course  of  study  was 
revised  and  made  modern,  without  giving 
up  the  historic  essentials  of  liberal  educa- 
tion. Elective  studies  were  introduced 
and  developed,  and  the  relating  of  the 
elective  to  the  prescribed  studies  in  one 
harmonious  system  was  always  kept  in 
view.  To  the  old  academic  course  of  four 
years,  leading  to  the  degree  of  Bachelor  of 
Arts,  courses  leading  to  the  degree  of 
Bachelor  of  Science  and  Civil  Engineer 
were  added,  and  graduate  courses  leading 
to  the  university  degrees  of  Doctor  of 
Philosophy  and  Doctor  of  Science  were 
organized.  The  entrance  requirements 
were  improved  in  quality  and  were  ex- 
acted with  more  firmness.  The  interior 
relations  of  the  various  departments  of 
study  to  each  other  and  to  the  general  cul- 
ture of  the  student  were  gradually  better 
adjusted,  and  beginnings  of  specialized 
study  founded  on  general  culture  were  in- 
stituted.    The   use    of   the    Library  was 


made  of  importance  as  a  help  to  the  stu- 
dent's regular  class  work.  The  two  lite- 
rary societies.  Whig  and  Clio,  were  relieved 
of  the  distress  under  which  they  had  suf- 
fered from  secret  societies  by  exterminat- 
ing these  societies,  and  helped  in  their 
friendly  rivalry  by  the  establishment  of 
additional  college  honors  open  to  their 
competition.  Old  class-room  and  chapel 
disorders  slowly  gave  way  before  better 
buildings  and  improved  instruction.  Use- 
ful auxiliaries  to  the  curriculum  were  en- 
couraged and,  in  particular,  the  President's 
"  Library  Meeting "  was  started.  Here, 
month  after  month,  the  upper  classmen 
met  in  large  numbers  to  hear  some  paper 
by  Doctor  McCosh,  some  professor  from 
Princeton  or  elsewhere,  some  bright 
alumnus  or  scholar  unattached  to  a  uni- 
versity. Distinguished  strangers  got  into 
the  habit  of  coming  to  see  the  College, 
and  such  visits  as  those  of  General  Grant 
and  other  American  dignitaries,  and  of 
the  German  professors  Dorner  and  Christ- 
lieb,  of  the  Duke  of  Argyll,  of  Froude 
and  of  Matthew  Arnold  were  greatly  en- 
joyed. And  so  by  slowly-working 
agencies  a  change  in  the  way  of  growth, 
now  rapid  and  now  apparently  checked^ 
was  taking  place.  The  impoverished  small 
College  was  being  renovated,  uplifted  and 
expanded.  It  was  put  on  its  way  toward 
a  university  life.  Its  Faculty  and  students 
increased,  until  in  1888  the  sixteen  in- 
structors had  become  a  l)ody  of  forty- 
three  and  the  students  were  over  six  hun- 
dred. Yet  this  gratifying  increase  is  not 
the  great  thing.  It  might  have  come  and 
amounted  to  little  more  than  a  diflFusion  of 
weakness.  But  it  was  qualitative  as  well 
as  quantitive,  for  the  College  was  steadily 
producing  a  body  of  better  and  better 
trained  men,  and  a  body  of  men  having  an 
intense  esprit  du  corps  of  great  value  for 
the  future  solidarity  of  Princeton.  For 
Doctor  McCosh  not  only  left  his  indelible 
mark  upon  them  singly,  but  fused  their 
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youthful  enthusiams  into  one  mastering 
passion  for  Princeton  as  a  coming  univer- 
sity, democratic  in  its  student  life,  moved 
by  the  ideas  of  discipline  and  duty, 
unified  in  its  intellectual  culture,  ojjen  to 
new  knowledge,  and  Christian  to  the 
core. 

VII. 

His  relations  with  the  students  were 
intimate  and  based  upon  his  fixed  con- 
viction that  upon  them  ultimately  rested 
the  fate  of  Princeton.  This  conviction 
meant  more  than  that  he  saw  in  young 
men  the  coming  men.  "A  college  de- 
pends," he  once  said,  "  not  on  its  presi- 
dent or  tru.stees  or  professors,  but  on  the 
character  of  the  students  and  the  homes 
they  come  from.  If  these  change  nothing 
can  stop  the  college  changing."  To  his 
eyes  the  movement  that  determined 
everything  was  the  movement  from  below 
upward  and  outward,  and  the  business  of 
president,  trustees  and  professors  was  to 
make  this  mass  of  raw  material  into  the 
best  finished  product  possible, — but,  first 
of  all,  the  material  must  be  sound  if  there 
is  to  be  success  in  the  product.  The  phi- 
losopher of  elemental  reality  was  never 
more  true  to  his  principles  than  just  here. 
Given,  however,  a  body  of  students  of 
sound  stock,  and  he  felt  sure  that  the  de- 
sired results  in  their  discipline  and  culture 
were  obtainable  by  intelligent  and  patient 
treatment.  First  of  all,  as  the  negative 
condition  of  success,  he  insisted  that  idle- 
ness must  be  done  away  with  or  no  prog- 
ress would  be  possible.  "  If  they  are  idle 
you  can  do  nothing  with  them,"  was  one 
of  his  axioms, — nothing  to  prevent  the 
positive  vices  to  which  idleness  gives 
occasion,  and  nothing  to  develop  the  mind 
by  wholesome  exercise.  Next  on  his 
programme  came  an  orderly  and  regular 
course  of  study  to  be  pursued  by  the 
student  without  faltering.  Then  in  order 
to  bind  all  the  student's  life  into  one  and 


place  him  in  the  right  direction,  he  de- 
pended upon  the  sense  of  moral  responsi- 
bility, quickened  and  energized  by  Chris- 
tian truth.  It  was  a  simple  programme, 
and  great  as  it  was  simple. 

His  capacity  for  detail  was  marvelous, 
and  hence  he  could  meet  special  individ- 
ual needs  as  well  as  plan  on  the  general 
scale.  It  seems  as  though  his  sanity  of 
judgment  and  constant  endeavor  to  develop 
normal  character  was  the  very  thing  that 
enabled  him  to  recognize  the  kind  and  ex- 
tent of  departure  from  the  normal  standard 
in  any  student  at  any  stage  of  develop- 
ment. Once  he  met  a  rather  pompous 
undergraduate  who  announced  with  some 
impressiveness  that  he  could  no  longer 
stay  in  the  church  of  his  fathers,  as  he 
needed  something  more  satisfying,  and 
that  he  felt  it  proper  to  acquaint  Doctor 
McCosh  with  the  great  fact.  The  sole  reply 
was,  "  You'll  do  no  such  thing."  And  so 
it  turned  out.  In  answer  to  a  cautiously- 
worded  long  question  put  by  a  member  of 
the  Faculty  in  order  to  discover  whether 
some  one  charged  with  a  certain  duty  had 
actually  performed  it,  the  answer  came  like 
a  shot,  "  He  did."  No  more !  How  short  he 
could  be !  To  an  instructor  in  philosophy 
whom  he  wished  to  impress  with  the  reality 
of  the  external  world  as  against  the  teach- 
ings of  idealism,  he  said  with  a  sweep  of 
his  hand  toward  the  horizon,  "  It  is  there, 
it  is  there  !  You  know  it !  Teach  it !  " 
Then,  too,  he  was  shrewd.  In  case  of  a 
student  who  pleaded  innocence,  though 
his  delinquency  was  apparent  to  the  Doc- 
tor, who  nevertheless  wanted  to  be  easy 
with  him,  the  verdict  was,  "  I  accept  your 
.statement.  Don't  do  so  again."  On  one 
occasion  a  visiting  clergyman  conducting 
evening  chapel  service  made  an  elaborate 
prayer,  imduding  in  his  petitions  all  the 
officers  of  the  College,  arranged  in  order, 
from  President  to  trustees,  professors  and 
tutors.  There  was  great  applause  at  the 
last  item.     At  the  Faculty  meeting  imme- 
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diately  after  the  service  the  Doctor,  in 
commenting  upon  the  disorder,  aptly  re- 
marked, "  He  should  have  had  more  sense 
than  to  pray  for  the  tutors."  His  conscious- 
ness of  mastery  was  so  na'ive  that  he 
cared  little  for  surface  disorder  in  the  class- 
room, so  far  as  his  confidence  in  being 
able  to  meet  it  was  involved,  but  cared  a 
great  deal  if  he  found  himself  at  a  dead 
point  in  the  course  over  which  he  felt 
he  must  carry  the  class.  Here  the  dull- 
ards, the  apathetic,  the  drones,  the  light- 
witted  and  especially  the  provokers  of  dis- 
order came  in  for  a  castigation  of  the  most 
interesting  kind.  "  Sit  down,  sir,"  some- 
times served  both  to  suppress  a  tumult 
and  at  the  same  time  waken  a  mind  that 
had  never  been  awake  before.  He  could 
talk  to  men  with  a  severity  and  tone  of 
command  few  would  dare  emploj'. 
Though  the  most  indifferent  could  not  fail 
to  see  that  he  was  terribly  in  earnest  at 
times,  they  also  saw  his  hearty  and  deep 
affection  for  them.  "A  man  of  granite 
with  the  heart  of  a  child  "  is  an  under- 
graduate's estimate  of  the  old  Doctor. 

A  pleasant  jucture  of  the  impression  he 
made  on  another  man  of  simple  heart  and 
strong  nature  is  preserved  in  a  letter  of 
President  Mark  Hopkins,  of  Williams  Col- 
lege, written  after  Doctor  McCosh  had  vis- 
ited Williamstown.  It  may  well  be  inserted 
here.  "  That  visit,"  he  writes,  "  is  among 
my  most  pleasant  recollections.  It  was 
during  the  summer  vacation  ;  the  weather 
was  fine,  and  we  were  quite  at  leisure  to 
stroll  about  the  grounds  and  ride  over  the 
hills.  Riding  thus  we  reached,  I  remember, 
a  point  which  he  said  reminded  him  of 
Scotland.  There  we  alighted.  At  once  he 
bounded  into  the  field  like  a  young  man, 
passed  up  the  hillside,  and,  casting  him- 
self at  full  length  under  a  shade,  gave 
himself  up  for  a  time  to  the  associations 
and  inspiration  of  the  scene.  I  seem  to 
see  him  now,  a  man  of  world-wide  reputa- 
tion, lying  thus  solitary  among  the  hills. 


They  were  draped  in  a  dreamy  haze  sug- 
gestive of  poetic  inspiration,  and,  from  his 
quiet  but  evidently  intense  enjoymeiit,  he 
might  well,  if  he  had  not  been  a  great 
metaphysician,  have  been  taken  for  a 
great  i^oet.  And,  indeed,  though  he  had 
revealed  himself  chiefly  on  the  metaphys- 
ical side,  it  was  evident  that  he  shared 
largely  in  that  happy  temperament  of 
which  Shakespeare  and  Tennyson  are  the 
best  examples,  in  which  metaphysics  and 
poetry  seem  to  be  fused  into  one  and  be- 
come identical."* 

About  his  personality  numberless  stories 
have  gathered,  illustrative  of  his  various 
traits.  He  was  the  constant  theme  of 
student  talk,  even  to  his  slightest  pecul- 
iarities. The  "  young  barbarians  all  at 
play  "  were  fond  of  these,  and  yet  with 
reverence  for  him.  Who  can  forget  the 
various  classroom  and  chapel  incidents? 
Who  will  ever  forget  some  of  the  Doctor's 
favorite  hymns?  No  one,  surely,  who 
heard  two  of  them  sung  witli  deep  tender- 
ness at  his  burial. 

VIII. 

Doctor  McCosh  gave  up  the  presidency 
June  20th,  1888,  passing  the  remainder  of 
his  days  at  his  newly-built  home  on  Pros- 
pect Avenue.  His  figure  was  well  known 
among  us  these  last  years,  as  he  took  his 
walks  in  the  village,  or  out  into  the  country 
or  under  the  elms  of  the  McCosh  Walk, 
or  sat  in  his  place  in  the  Marquand 
Chapel.  His  interest  in  the  College  never 
abated.  Yet  he  did  not  interfere  in  it 
after  he  left  it.  As  President  Patton  has 
observed :  "  He  was  more  than  a  model 
President.  He  was  a  model  ex-President." 
Nor  did  he  lose  sight  of  "  my  boys,"  his 
former  pupils.  At  the  annual  reunions  of 
classes  it  became  the  custom  to  march  in 
a  body  to  see  him  at  his  home.  He 
"  knew   them,"    even   if     not   always   by 


*  New  York  Observer,  Thursaay.  May  13,  1869. 
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name.  Yet  he  would  astonish  many  a  one 
by  recalling  some  personal  incident  that 
might  well  be  supposed  to  be  forgotten. 
Nearly  one  hundred  and  twenty  of  his 
pupils  have  followed  his  example  in  devot- 
ing themselves  to  the  cause  of  the  higher 
learning.  Some  of  them  may  have  failed 
to  follow  the  old  Doctor's  philosophy  in 
all  its  bearings,  some  may  have  diverged 
otherwise,  but  no  one,  I  feel  sure,  has 
failed  to  carry  away  a  conviction  of  the 
reality  of  truth  and  of  the  nobility  of 
pursuing  it,  as  well  as  at  least  a  reverence 
for  the  Christian  religion.  On  April  1st, 
1891,  his  eightieth  birthday  occurred.  It 
was  duly  honored.*  The  day  was  literally 
given  over  to  the  old  Doctor.  The  Presi- 
dent, the  Trustees,  the  Faculty  as  a  body, 
the  students,  the  alumni,  the  residents  of 
Princeton  and  distant  personal  friends 
were  all  present  or  represented.  His  last 
really  public  appearance  was  at  the  Inter- 
national Congress  of  Education  held  in 
connection  with  the  World's  Columbian 
Exhibition  at  Chicago  in  July,  1893.  The 
popular  interest  and  the  interest  of  educa- 
tors in  him  was  such  as  to  make  him  the 
most  noted  figure  there.  Other  Presidents 
and  institutions  joined  cordially  in  doing 
him  honor,  and  his  presence  at  the  Prince- 
ton section  of  the  university  exhibits  was 
the  occasion  for  a  demonstration  of  affec- 
tion from  his  old  pupils. 

On  Sunday,  October  28th,  1894,  he  was 
as  usual  in  his  place  in  the  Chapel.  It 
was  his  last  appearance  there.  Within 
a  day  or  two  he  gave  such  evidence  of 
failing  strength  that  his  end  was  seen  to 
be  near.  Without  the  stroke  of  disease, 
clear-minded  to  the  last,  at  his  own  home 
and  surrounded  by  all  his  family,  he  peace- 
fully passed  away  at  ten  o'clock  in  the 
night  of  Friday,  November  16th,  1894. 
The  students  whom  he  had  never  taught, 
but  who  loved  him,  rang  the  hell  of  Nas- 


sau Hall   to  tell   Princeton  that  Doctor 
McCosh  was  dead. 

Fortis  vir  sapiensqiie  is  part  of  the  epitaph 
of  one  of  the  Scipios.  It  describes  Doctor 
McCosh.  But  he  was  more  than  a  strong 
and  wise  man.  He  discerned  so  far  as  to 
distinguish  between  the  transient  and  the 
enduring,  the  illusory  and  the  real,  in 
character,  in  thought,  in  education  and  in 
religion.  He  sought  and  laid  hold  on  "  the 
things  that  cannot  be  shaken."  And 
they  will  "  remain."  For,  as  one  of  his 
pupils  well  said  when  we  turned  home 
from  his  grave,  "  He  was  himself  one  of 
the   evidences  of  the  Christian  religion." 


THE  FUNERAL  EXERCISES. 


By  WILLIAM  LIBBEY,  Jr. 


*  See  Harper  s  Weekly,  April,  1891. 


The  fine  weather  of  Tuesday,  November 
20th,  made  it  possible  to  carry  out  the 
arrangements  which  had  been  made  for 
the  last  honors  to  our  beloved  ex-presi- 
dent. These  arrangements  were  prepared 
by  a  committee  of  the  Faculty  consisting 
of  Professors  Libbey,  Sloane  and  West, 
and  were  executed  by  Professor  Libbey  as 
marshal.  Special  trains  from  both  New 
York  and  Philadelj)hia  brought  large  num- 
bers of  alumni  and  friends  to  pay  their 
tribute  to  his  memory. 

Marquand  Chapel  had  been  appropri- 
ately draped  and  decorated  with 
plants  and  flowers  under  the  super- 
vision of  a  committee  of  the  Faculty, 
consisting  of  Professors  Marquand  and 
Frothingham.  In  addition,  the  entrance 
to  Nassau  Hall  had  been  heavily  draped 
and  the  national  colors  above  placed  at 
half-mast.  The  buildings  of  the  two 
Literary  Societies  had  also  placed  the 
emblems  of  mourning  over  their  portals. 

At  1:30  p.  M.  the  bell  of  Nassau  Hall 
called  the  invited  guests,  the  Trustees  of 
the  College  and  Seminary,  and  the  Facul- 
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ties  of  both  institutions  together  in  the  Old 
Chapel.  Here  they  were  formed  in  line 
by  Professor  Magie  and  proceeded  to 
Marquand  Chajjel.  The  choir  of  the  chapel 
had  been  reserved  for  this  procession,  with 
the  exception  of  the  College  Faculty  who 
occupied  the  stalls  upon  both  sides  of  the 
building.  The  general  seating  arrange- 
ments of  the  chapel  had  been  placed  in 
the  hands  of  Mr.  Harold  McCormick  as 
grand  usher.  The  middle  block  of  seats 
was  occupied  by  the  family  and  personal 
friends,  and  the  side  blocks  by  the  alumni. 
In  the  meantime,  the  College  students, 
1,000  strong,  had  assembled  at  the  eastern 
end  of  Nassau  Hall  under  their  marshals 
as  follows :  Grand  marshal,  Stanley  Mc- 
Cormick ;  senior  marshal,  James  Blair,  Jr. . 
junior  marshal,  A.  Gunster;  sophomore 
marshal,  J.  M.  Hitzrot ;  freshman  marshal, 
A.  M.  Stewart.  After  forming  they  march- 
ed in  double  ranks  past  the  chapel,  and 
through  McCosh  walk  to  Prospect  avenue. 
Upon  reaching  the  late  residence  of  Dr. 
McCosh  the  ranks  divided  and  took  uj) 
positions  upon  the  two  sidewalks,  the 
lines  reaching  from  the  gateway  of  the 
house  to  Washington  street.  Brief  services 
had  already  been  conducted  by  Professor 
Macloskie  in  Dr.  McCosh's  study  in  the 
presence  of  the  immediate  family.  Upon 
their  conclusion  the  funeral  cortege,  con- 
sisting of  the  hearse  and  the  three  car- 
riages containing  the  members  of  the  fam- 
ily, passed  down  the  avenue  between  the 
student  ranks.  The  pall-bearers,  Professors 
Fine,  Marquand,  Ormond,  Osborn,  Scott, 
Sloane,  Winans  and  \\'est,  walked  on 
either  side  of  the  hearse.  When  the  hearse 
had  reached  the  head  of  the  line,  the  stu- 
dents marched  with  it  as  a  guard  of  honor 
to  the  chapel.  As  the  procession  passed 
through  the  gates  at  the  end  of  McCosh 
walk  the  bell  began  tolling  and 
continued  to  toll  until  the  chapel  doors 
were  closed.  As  the  casket  entered  the 
chapel,  carried  by  his  former  pupils,  Pro- 


fessor Dwight  Elmendorf  '82  played  Guil- 
mant's  "  Prayer."  Mrs.  McCosh,  upon  the 
arm  of  her  son.  Dr.  Andrew  J.  McCosh  of 
New  York,  followed  the  coffin  up  the  aisle 
while  immediately  behind  them  were  Mr. 
and  Mrs.  Maitland  and  Dr.  and  Mrs.  Magie. 
President  Patton  presided  at  the  exercises 
in  the  chapel,  and  announced  the  favorite 
hymn  of  Dr.  McCosh,  which  was  sung  by 
the  whole  congregation  to  the  tune 
"  Dundee," 

0  God  of  Bethel !  by  whose  hand 

Thy  people  still  are  fed  ; 
Who,  through  this  weary  pilgrimage 

Hast  all  our  fathers  led  ; 

Our  vows,  our  prayers,  we  now  present 

Before  thy  throne  of  grace  : 
God  of  our  fathers  !  be  the  God 

Of  their  succeeding  race. 

Through  each  perplexing  path  of  life 
Our  wandering  footsteps  guide ; 

Give  us  this  day  our  daily  bread. 
And  raiment  fit  provide. 

Oh,  spread  thy  covering  wings  around, 

Till  all  our  wanderings  cease, 
And  at  our  Father's  loved  abode 

Our  souls  arrive  in  peace. 

President  Patton  then  read  selections 
from  both  the  Old  and  New  Testaments. 

The  following  address  was  then  deliver- 
ed by  j3ean  Murray : 

A  great  career  has  been  nobly  fulfilled, 
the  conflicts  ended,  the  course  finished, 
the  faith  kept,  its  closing  scenes  have  been 
all  ended  by  every  circumstance  of  wel- 
come alleviation,  the  mind  clear  to  the 
last,  the  death  itself  a  painless  sinking  in- 
to rest,  not  one  of  that  dear  innermost 
circle  absent  from  the  home,  it  surely 
seems  that  a  triumphal  rather  than  a 
mournful  note  should  be  struck.  It  seems 

that 

"Nothing  is  here  for  tears,  nothing  to  wail, 
Or  knock  the  breast,  no  weakness,  no  contempt, 
Dispraise  or  blame,  nothing  but  well  and  fair 
And  what  may  quiet  us  in  a  death  so  noble." 

Yet  grief  there  must  be,  nothing  can 
wholly  remove  that  pang  of  parting.    But 
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grief  is  so  blended  and  tempered  with  a 
sacred  joy  that  we  to-day  are  of  those  de- 
scribed by  an  apostle  as  "  sorrowful  yet 
always  rejoicing." 

It  sometimes  happens,  indeed,  in  the 
rushing  energy  of  life  that  when  a  man 
who  has  held  high  position  and  achieved 
great  usefulness  retires  from  his  field  of 
active  labor  and  having  laid  down  strenu- 
ous service  for  the  more  secluded  life  of  con- 
templation and  rest,  is  no  more  so  prom- 
inent in  the  public  eye,  that  for  the  time 
at  least  his  great  success  becomes  dimmed 
to  view.  The  busy  world  soon  forgets  the 
most  stirring  and  prominent.  But  to  this 
Dr.  McCosh  was  a  marked  exception.  Not 
for  a  moment,  since  six  j^ears  ago  he  re- 
signed his  presidential  office  and  has  lived 
among  us  as  citizen  and  neighbor  and 
friend,  not  for  a  moment  has  his  work 
here  been  forgotten.  His  appearance  on 
any  public  occasion,  his  words  whenever 
uttered,  always  drew  that  hearty,  enthusi- 
astic response  which  at  once  revealed  how 
vivid  and  how  strong  was  the  appreciation 
of  what  he  had  done  for,  what  he  had 
been  to,  this  institution.  Not  less  than 
when  he  put  oft'  his  official  robes  was  this 
sense  of  indebtedness  to  him,  on  the  part 
of  every  student,  every  graduate,  every 
friend  of  the  College,  every  friend  of  tlie 
higher  education. 

But  he  has  now  passed  away.  We  shall 
see  him  no  more  under  the  elms,  along 
the  path  which  bears  his  name,  no  more 
a  glad  and  reverent  worshipper  in  this 
chapel.  Yet,  if  it  were  possible,  his  death, 
the  absence,  the  silence,  has  by  a  sort  of 
shock  roused  a  larger  appreciation,  a  fuller 
sense  of  the  work  he  did  in  the  twenty 
years  of  active  presidential  service,  and 
like 

"  Mists  that  rise  against  the  sun 

Made  him  but  greater  seem,  not  greater  grow." 

It  is  not,  however,  on  this  occasion  for 
me  to  attempt  any  estimate^  of  Dr.  Mc- 
Cosh's  life-long   devotion  to  philosophic 


studies,  any  formal  survey  of  what  he  was 
as  an  educator,  to  give  any  full  detail  of 
what  he  did  for  this  institution.  That 
will  be  done  on  some  future  occasion  and 
by  hands  more  competent  than  mine  to 
take  just  measurements  of  his  achieve- 
ments. My  task  is  the  grateful  but  simple 
one  of  saying  a  few  words  which  maj'  in- 
dicate our  sense  of  loss  and  also  of  high 
appreciation,  may  evoke  our  gratitude  to 
God  for  His  gift  of  the  man  to  us  ere  we 
lay  him  down  in  yonder  cemetery  by  the 
side  of  his  great  compeers,  Jonathan  Ed- 
wards and  John  Witherspoon. 

Dr.  McCosh  assumed  the  Presidency  in 
the  Autumn  of  1868.  It  was  noticeable 
how  immediately  he  made  the  impression 
that  under  his  control  the  College  was  to 
rise  into  a  prominence  it  had  never  before 
attained.  I  was  at  that  time  a  pastor  in 
New  York  City,  but  I  well  remember  how 
in  influential  circles  there,  outside  the 
nearer  constituency  of  the  institution,  it 
was  felt  that  under  divine  Providence  a 
new  and  brilliant  chapter  in  Princeton's 
history  would  be  written.  An  inquiry  in- 
to what  such  a  conviction  was  founded  on 
would  recognize  first  of  all  the  reputation 
he  had  already  achieved  in  Great  Britain. 
He  had  been  selected  as  one  of  the  exam- 
iners for  the  Civil  Service  and  had  distin- 
guished himself  by  the  skill  and  ability 
with  which  he  had  fulfilled  the  duties  of 
this  public  position.  He  had  in  Queen's 
College,  Belfast,  for  years  borne  a  high  rep- 
utation for  his  abilities  in  the  Professor's 
chair. 

He  had  gained  name  and  fame  by  his 
writings,  especially  by  his  work  on  The 
Method  of  the  Divine  Government.  For  this 
success  abroad  as  well  as  for  his  later  suc- 
cess here,  he  had  secured  a  mental  train- 
ing and  discipline  in  the  University  of 
Edinboro',  which  was  thorough  and  broad, 
and  during  his  pastorate  he  had  main- 
tained the  habits  of  a  close  and  enthusi- 
astic student. 
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Thus  trained  and  with  the  prestige  al- 
ready secured,  of  a  distinguished  educator, 
he  began  his  work  here.  The  fortunes  of 
the  College  were  at  a  low  ebb.  There  were 
noble  foundations  in  its  historic  past  on 
whi(7h  he  could  build.  There  were  noble 
benefactors,  especially  our  founder,  John 
C.  Green,  ready  to  second  his  efforts  with 
noble  gifts.  And  we  can  only  realize  what 
he  was  as  a  College  president  when  to-day 
we  recall  what  his  twenty  years  of  service 
for  the  College  accomplished. 

It  is  doubtful  whether  his  success  could 
have  been  so  great,  certainly  not  so  com- 
plete, but  for  the  influence  he  at  once 
gained  as  a  leader,  and  as  a  teacher  of 
philosophy.  It  is  no  disparagement  to 
those  who  had  gone  before  him  in  this 
department  to  say  that  never  had  Prince- 
ton known  such  2:)0wer  in  that  chair. 
Jonathan  Edwards,  the  greatest  name  in 
American  philosophy,  was  president  of 
the  College  but  for  six  short  weeks.  But 
Dr.  McCosh  had  not  been  long  in  this 
chair  before  he  had  roused  an  enthusiasm 
for  philosophic  study  which  has  borne 
wide  fruits.  This  influence  as  a  teacher 
kindled  the  admiration  of  his  pupils,  and 
as  class  after  class  went  from  under  him 
they  bore  into  the  communities  they  rep- 
resented the  same  confidence  in  his  abili- 
ties, the  same  pride  in  his  attainments, 
and  all  this  lent  a  subtle  but  decisive  aid 
to  his  efforts  in  re-organizing  the  College 
and  building  it  up  along  the  new  lines. 
And  therefore  Dr.  McCosh '  is  an  illustra- 
tion of  the  truth  which  I  fear  this  age  is 
in  danger  of  forgetting  or  too  lightly  heed- 
ing, that  a  college  president  can  only  reach 
the  fullness  of  possibilities  in  his  great 
office  when  to  the  organizing  and  execu- 
tive functions  he  can  add  that  of  a  great 
teacher  in  a  great  department  of  knowl- 
edge, be  it  scientific,  i^hilosophic  or  lit- 
erary. 

Such  names  as  that  of  the  late  Master 
of   Balliol,    those   of   Francis   Wayland, 


Mark  Hopkins,  Theodore  Woolsey  and 
James  McCosh  are  at  once  the  brilliant 
illustrations  and  cogent  proof  of  this  truth. 

Aside  from  these  general  qualities  which 
so  strongly  characterized  the  presidency  of 
Dr.  McCosh,  these  more  special  elements 
may  be  named  as  leading  features.  There 
was  in  him  a  concentration  of  all  his  re- 
sources for  building  up  the  College.  No 
one  could  come  even  into  casual  contact 
with  him  without  perceiving  how  entirely 
this  purpose  possessed  him.  When  he  lay 
down  and  when  he  rose  up,  at  home  or 
abroad,  in  social  circles  or  in  public  cir- 
cles, those  about  him  were  made  to  feel 
that  the  one  great  aim  filling  the  horizon 
of  his  thought  and  feeling  was  the  advance- 
ment of  the  College.  He  never  spared 
himself.  No  journey  was  too  long  to  be 
taken,  no  sacrifice  was  too  great  of  time  or 
effort,  no  call  from  the  alumni  or  friends 
of  the  institution  too  exacting.  The  won- 
der was  that  with  all  these  outside  efforts 
he  kept  up  resolutely  and  continuously 
his  studies.  We  used  to  smile  sometimes 
at  the  naive  way  in  which  he  would  speak 
of  viy  colleye.  But  if  we  thought  deeply 
enough  upon  the  quaint  phrase,  we  saw 
that  this  sense  of  proprietorship  meant 
with  him  that  he  had  identified  all  his  in- 
terests with  those  of  Princeton,  they  were 
not  two  but  one.  He  laid  all  his  gifts  and 
labors  willingly  on  the  altar  of  devotion  to 
her  interests.  And  if  in  all  this  he  seemed 
to  know  but  one  thing  and  that  the  growth 
of  his  college,  let  us  to-day  remember  that 
this  is  the  secret  of  all  high  success  in  any 
department  of  life. 

The  breadth  of  his  educational  spirit  also 
enter's  as  a  characteristic  feature  of  his  ad- 
ministration. Dr.  McCosh  believed  pro- 
foundly in  the  old-time  classical  training. 
He  never  swerved  from  this  position.  Had 
he  been  asked  the  question.  Can  one  not  get 
an  education  without  Greek,  he  would  have 
answered,  "  Yes!  an  education,  perhaps  a 
good  education,  but  never  the  best."    Yet 
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he  was  no  doctrinaire.  He  kept  himself 
in  touch  with  all  modern  educational  meth- 
ods, made  them  his  study,  took  from  them 
what  his  judgment  approved  as  wise  mental 
discipline.  He  had  a  large  recognition 
for  modern  science,  had  no  fear  of  it  as 
anti  -  Christian,  owned  its  disciplinary 
power,  and  sought  to  have  the  spirit  and 
methods  of  Joseph  Henry  perpetuated 
here  in  large  measure.  And  so  from  year 
to  year  the  curriculum  was  broadened 
under  him,  its  standards  raised,  and 
nothing  of  exact  and  thorough  mental 
discipline  sacrificed.  The  whole  College 
felt  this.  His  students  caught  this  sjnrit. 
His  Faculty  owned  its  worth.  And  thus 
he  rallied  to  the  support  of  the  institution 
that  large  and  growing  class  of  men  who 
are  demanding  in  education  as  in  every 
thing  else,  a  recognition  of  the  modern 
spirit. 

Nothing,  however,  is  more  to  l)e  reck- 
oned among  the  elements  of  Dr.  jNIcCosh's 
power  than  his  personal  relation  to  the 
students.  Their  pride  in  him,  their  en- 
thusiastic recognition  of  the  growth  of  the 
College  under  him  was  not  more  marked 
than  their  personal  affection  for  him. 
This  grew  on  after  they  had  ceased  to  be 
his  pupils  and  had  gone  out  into  life.  If 
one  seeks  to  analyze  its  sources,  it  may  be 
difficult  to  specify  one  quality  more  than 
another.  Sometimes  it  was  wakened  by  a 
word  or  two  of  kindly  interest  in  the 
library,  or  of  friendly  greeting  on  the 
campus.  If,  as  some  of  you  may  recall, 
there  was  a  slight  haze  of  uncertainty 
about  the  name,  there  was  no  uncertainty 
about  the  kindly  feeling  in  his  heart 
toward  you  as  one  of  "  my  pupils."  He 
was  never  unapproachable.  How  kind  he 
was  in  sickness !  That  always  touched  him. 
I  never  saw  him  unnerved  but  once  and 
that  was  in  the  dreadful  sickness  of  1880. 
Meeting  him  on  the  campus,  I  had  to  tell 
him  of  one  case  i^eculiar  in  its  distressing 
circumstances.     He  seemed  dazed  by  his 


grief.  It  was  too  deep  for  words.  The 
project  of  a  College  Infirmary  was  a  favor- 
ite one  with  him.  When  he  learned  a  feu- 
years  ago  that  it  was  at  last  to  be  fulfilled, 
his  joy  was  great.  He  was  a  liberal  con- 
tributor toward  its  erection,  and  those  who 
heard  his  prayer  at  the  laying  of  the  cor- 
ner stone  of  the  infirmary  will  recall  how 
tenderly  he  alluded  to  the  sick  student 
away  from  home  and  friends. 

I  should  sadly  fail  in  doing  any  justice 
to  the  memory  of  Dr.  McCosh  did  I  not 
lay  a  special  emi)hasis  on  the  Christian 
element  in  his  administration.  Amid  all 
his  high  ambitions  and  large  plans  and 
unsparing  labors  for  the  College,  he  never 
forgot,  and  his  Faculty  was  never  allowed 
to  forget,  that  it  should  maintain  the 
character  and  do  the  work  of  a  Christian 
college.  He  believed  j)rofoundly  that  ed- 
ucation must  have  a  Christian  basis.  He 
was  loyal  to  all  the  traditions  of  the  past, 
and  he  sought  to  administer  the  office  he 
held  in  the  spirit  of  its  nol)lc  charter.  It 
was  under  his  guidance  that  the  practice 
of  administering  the  Holy  Communion  at 
the  Ijcginning  and  close  of  the  College 
year  was  instituted.  It  was  to  him  a  source 
of  the  truest  joy  when  this  beautiful  chapel 
was  reared  by  the  generosity  of  its  donor. 
He  wrote  the  graceful  inscription  on  yon- 
der tablet.  In  private  and  in  public,  in 
active  co-operation  with  the  Christian  So- 
ciety of  the  College,  in  many  a  confidential 
talk  with  his  students  on  the  great  themes 
of  religion,  he  sought  always  to  develope 
the  Christian  element  in  College  life.  I  do 
not  think  he  favored  the  idea  of  a  College 
Church.  In  fact,  though  a  Presbyterian 
by  deep  conviction,  he  avoided  anything 
which  would  divert  attention  from  his 
own  aim  to  make  the  College  Christian 
rather  than  denominational.  The  cath- 
olicity of  his  spirit  here  was  full  and  large. 
The  legacy  of  devotion  to  the  Christian 
element  in  College  life  he  has  left  us  is 
indeed  a  sacred  and  abidins;  one. 
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And  I  must  not  omit  a  passing  allusion 
to  the  debt  which  the  Christian  ministry 
owes  him.  Dr.  McCosh  never  forgot  that 
he  had  been  himself  a  pastor.  He  de- 
lighted to  refer  to  his  work  in  the  parishes 
he  had  served  in  his  beloved  Scotland. 
His  pride  in  the  part  he  took,  along  with 
Chalmers  and  Guthrie  and  the  host  of 
Scotch  worthies  in  establishing  the  Free 
Church  of  Scotland  was  with  him  always. 
In  his  latest  days  his  eye  would  kindle 
over  the  recollection  of  those  memorable 
scenes  in  the  ecclesiastical  history  of  Scot- 
land. 

It  was  noticeable,  too,  how  deep  was  his 
interest  in  all  the  modern  movements  of 
the  Christian  Church  to  bring  the  gospel 
of  Christ  to  the  poorer  classes.  Nay,  to 
have  the  Christian  Church  brought  into 
closer  connection  with  them.  How  pro- 
foundly he  deplored  their  absence  and 
separation  from  the  ordinances  of  the 
gospel.  Some  of  his  most  striking  public 
utterances  are  in  connection  with  this 
mighty  problem. 

Aside  from  this  power  of  example,  he 
has  laid  the  Christian  ministry  under  last- 
ing debt  by  his  writings.  I  was  a  young 
pastor  when  his  noble  book  on  The  Method 
of  the  Divine  Government  came  out,  but  I 
well  remember  the  delight  with  which  it 
was  hailed  by  the  generation  of  young 
ministers  then  on  the  stage.  And  the 
assertion  may  be  safely  ventured  that  if 
the  libraries  of  the  American  ministry 
could  be  searched  it  would  be  a  gratifica- 
tion if  not  a  surprise  to  find  how  large  a 
place  Dr.  McCosh's  works  fill  ujion  their 
shelves. 

The  last  address  by  Dr.  McCosh  in  this 
chapel  was  a  memorable  one.  It  was  given 
several  years  ago  on  a  Sunday  evening  in 
the  simple  religious  service  held  here  in 
the  close  of  the  day.  He  had  been  asked 
repeatedly  once  more  to  preach  in  the 
pulpit,  from  which  he  had  so  often  spoken, 
but  had   declined   from   a  fear  that  he 


might  not  be  able  to  endure  the  strain. 
This  simple  and  less  exhausting  service 
he  readily  undertook. 

On  the  occasion  to  which  I  refer  he  read, 
with  a  touching  emphasis,  St.  PauFs  13th 
Chapter  of  First  Corinthians,  that  wonder- 
ful chapter  in  which  the  apostle  discourses 
on  Charity.  Having  ended  the  reading, 
he  gave  a  brief  analysis  of  its  points,  re- 
marking on  the  great  climax  of  the  last 
verse,  "And  now  abideth  Faith,  Hope  and 
Charity,  but  the  greatest  of  these  is  Char- 
ity." Then  he  announced  his  purpose  of 
saying  a  few  words  on  the  first  clause  of 
the  9th  verse,  and  read  it  slowly,  and  those 
who  heard  it  will  not  forget  the  scene  as 
he  said,  "  For  we  know  in  part,"  instantly 
adding  with  an  almost  triumphant  tone, 
"  But  we  know." 

Six  years  ago  he  laid  aside  the  cares  of 
office  and  entered  on  the  evening  of  his 
life,  followed  by  the  gratitude  of  his  pu- 
pils, the  admiration  of  his  friends,  and  the 
good  wishes  and  kindly  thoughts  of  all 
who  had  been  associated  with  him  in  the 
Faculty  or  Board  of  Trustees.  His  retire- 
ment was  characterized  by  an  equal  dig- 
nity and  cheerfulness.  He  had  always 
been  a  busy  student,  and  he  still  kept  ujo 
the  long-cherished  habits.  It  was  his  de- 
light to  welcome  his  old  students  at  his 
home.  His  interest  in  the  College  was  as 
deep  and  devoted  as  ever.  His  pen  was 
not  idle,  and  his  l)rain  Avrought  on  with 
no  sign  of  diminished  vigor.  At  last, 
however,  the  vigorous  form  began  to  suc- 
cumb. The  decay  of  i)hysical  ])ower  was 
very  gradual.  He  could  no  longer  take 
the  accustomed  long  walks  in  which  he 
delighted.  The  seat  was  provided  under 
yonder  elms  where  many  of  us  have  seen 
him  resting.  There  let  it  remain  till  it 
has  crumbled  to  dust. 

A  few  months  since  it  became  apparent 
that  old  age  was  slowly  but  surely  sapping 
the  foundations  of  his  vital  strength.  The 
outward  man  was  perishing,  but  the  in- 
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ward  man  seemed  renewed  day  by  day. 
Tis  but  a  few  weeks  since,  that  on  a  Sun- 
day morning  he  was  a  worshipper  with  us 
in  this  chapel.  The  end,  however,  was 
just  approaching.  He  was  soon  thereafter 
confined  to  his  bed.  Of  late  he  had  begun 
to  feel  that  his  physical  weakness  had 
closed  on  him  the  gates  of  useful  life  and 
the  thought  saddened  him. 

The  last  illness  was,  however,  brief  and 
painless  almost  to  the  last,  but  conscious- 
ness was  entire,  his  mind  clear,  till  he  fell 
asleep,  having  served  his  generation  by 
the  will  of  God.  He  was  ready  to  depart 
and  be  with  Christ.  Once  when  his  be- 
loved wife  repeated  to  him  the  tender 
words,  "  God  so  loved  the  world  that  He 
gave  His  only  begotten  Son,  &c.,"  the 
prompt  and  touching  response  was,  "Praise 
His  grace."  At  another  time  the  hymn  of 
Bonar,  "  I  bless  the  Christ  of  God,"  was 
read  to  him  and  its  reading  gave  him  evi- 
dent comfort.  It  may  well  stand  as  the 
confession  of  his  faith. 

And  so  he  has  passed  away. 

There  is  no  class  of  public  men  who,  in 
the  development  of  American  institutions 
with  their  new  and  complex  problems, 
have  fulfilled  a  nobler  work  than  the 
presidents  of  our  colleges.  They  have 
been  men  of  the  best  tyi^e  of  Christian 
culture.  Their  i^ersonal  influence,  their 
teaching  have  largely  moulded  the  char- 
acter of  those  who  touch  the  springs  of 
national  life  and  give  shape  to  our  Amer- 
ican civilization.  Their  work  may  not 
have  been  sufficiently  recognized.  But 
the  educator  as  a  power  in  American  life, 
growing  year  by  year,  must  be  reckoned 
with  always,  and  as  it  comes  to  be  meas- 
ured more  justly,  the  men  who  have  risen 
to  the  height  of  their  noble  trusts,  as  heads 
of  the  higher  seats  of  learning,  will  find  a 
grateful  country  ready  to  give  them  their 
due  meed  of  praise.  Among  these  names, 
and  high  among  them,  will  be  found  that 
of  Dr.  James  McCosh.     Let  this  one  last 


word  be  one  of  deep  and  reverent  thank- 
fulness to  the  God  of  our  fathers  for  His 
gift  to  us  of  this  honored  president  whose 
mortal  body  we  shall  soon  tenderly  carry 
to  its  burial. 

Rev.  Dr.  Henry  van  Dyke  of  New  York 
then  delivered  the  following  address  as 
the  representative  of  the  alumni : 

"  The  duty  which  falls  to  me  to-day  is 
very  simple  and  very  sacred.  A  member 
of  the  first  class  that  entered  Princeton 
under  the  Presidencj'  of  Dr.  McCosh,  I  am 
called  here  to  speak  not  for  myself  alone, 
but  in  the  name  of  two  thousand  old  pu- 
jjils  who  would  pay  the  tribute  of  honor 
and  love  to  the  memory  of  our  grand  old 
man.  We  loved  him  because  he  loved 
Princeton.  He  was  born  in  Scotland,  but 
he  was  born  an  American  and  Prince- 
tonian.  If  you  could  have  opened  his 
heart,  you  would  have  found  '  Princeton  ' 
written  there.  He  was  firmly  convinced 
that  this  college,  with  its  history,  its  tradi- 
I  tions,  and  its  Christian  faith,  was  predestin- 
ated to  become  one  of  the  great  American 
universities.  '  It  is  the  will  of  God,'  he 
said,  'and  I  will  do  it.'  A  noble  man, 
with  a  noble  purpose,  makes  noble  friends. 
Enthusiasm  is  contagious.  Dr.  McCosh 
laid  the  foundation  of  Princeton  Univer- 
sity broad  and  deep  and  strong ;  and  he 
left  behind  him  a  heritage  of  enthusiasm, 
a  Princeton  spirit  which  will  complete  his 
work  and  never  suffer  it  to  fail.  We  love 
him  because  he  loved  truth,  and  welcomed 
it  from  whatever  quarter  of  the  wide 
heaven  it  might  come.  He  had  great  con- 
fidence in  God  as  the  source  of  truth  and 
the  eternal  defender  of  His  true  word. 
He  did  not  conceive  that  anything  would 
be  discovered  which  God  had  not  made. 
He  did  not  suppose  that  anything  would 
be  evolved  which  God  had  not  intended 
from  the  beginning.  The  value  of  his  phi- 
losophy of  common  sense  was  very  great. 
But  he  taught  his  students  something  far 
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more  precious — to  love  reality  in  religion 
as  in  science,  to  respect  all  honest  work, 
"and  to  reverence  every  fact  of  nature  and 
consciousness  as  a  veritable  revelation  from 
Almighty  God. 

"  We  loved  him  because  he  loved  us. 
He  could  not  always  call  our  names,  but 
he  always  '  knew  us  very  well  indeed.' 
He  knew  that  we  were  his  boys.  He 
sympathized  with  us  in  our  disappoint- 
ments. He  was  glad  when  anything  good 
came  to  us.  He  was  proud  of  those  of 
you  who  have  won  honors.  He  honestly 
and  warmly  desired  the  temporal  and 
eternal  welfare  of  every  one  of  his  stu- 
dents. And  so  to-day  the  hearts  of  men 
all  over  this  country,  yes,  and  all  around 
the  world,  are  turning  to  this  j^lace  with 
thoughts  of  sorrow,  and  pride,  and  loyal 
love. 

'  O  good  gray  head,  which  all  men  knew,  *  *  * 
0  iron  nerve  to  true  occasion  true, 
O  fallen  at  length  that  tower  of  strength 
Which  stood  four-square  to  all  the  winds  that 
blew.' 

"  But  what  of  Dr.  McCosh  as  a  minister 
of  Christ  ?  It  has  been  said  that  he  was 
not  a  great  preacher.  Judged  by  an  acad- 
emic standard,  perhaps  he  was  not.  But 
he  was  a  great  man.  His  character  was  a 
sermon.  His  life  of  action  was  sacred  elo- 
quence. His  old  age  of  ijeaceful,  genial, 
mellow  beauty  was  like  the  benediction 
'that  follows  after  prayer.' 

"  Farewell,  beloved  man  of  God  and 
master  of  our  youth  ;  gratefully,  affection- 
ately, triumphantly  we  bid  you  farewell. 
You  have  fought  a  good  fight ;  you  have 
finished  your  course ;  you  have  kept  the 
faith  ;  you  have  received  the  crown  of  life 
from  your  Redeemer's  hand.  We  would 
leave  at  your  feet  the  unfading  wreath  of 
your  old  students'  honor  and  love." 

Rev.  Dr.  John  Hall,  of  New  York,  then 
led  in  prayer  as  follows  : 

Almighty  God,  our  Heavenly  Father, 
we  pray  for  the  sake  of  Jesus  Christ  thy 


Son  thou  wilt  give  unto  us  thy  presence 
and  teaching  and  divine  example.  We 
adore  thee,  blessed  Father.  We  recognize 
thee  as  all  wise  and  all  holy.  We  worship 
thee  through  Christ  our  Redeemer.  We 
thank  thee  that  thou  didst  give  this  man. 
We  trust  in  thee  and  put  our  souls  in  thy 
keeping.  We  thank  thee  for  his  faithful- 
ness in  thy  work.  All  this  has  been  owing 
to  thy  grace.  Oh  Lord,  and  we  give  thee 
the  glory.  Let  thy  peace  rest  upon  this 
institution  and  all  other  colleges.  Let  thy 
aid  be  extended  to  all  forms  of  Christ's 
work  until  we  meet  in  the  great  general 
assembly.  These  great  blessings  we  ask 
for  ourselves  and  others.  And  now  may 
the  great  Shepherd  of  the  sheep  make  us 
perfect  unto  death,  as  he  was,  through 
Jesus  Christ,  to  whom  be  the  glory  for 
ever  and  ever.     Amen. 

The  following  hymn,  which  was  written 
by  Horatius  Bonar,  a  great  friend  of  the 
late  Doctor  McCosh,  was  then  sung : 

I  bless  the  Christ  of  God  : 

I  rest  on  love  divine ; 
And  with  unfaltering  lij)  and  heart 

I  call  this  Saviour  mine. 

His  cross  dispels  each  doubt ; 

I  bury  in  his  tomb 
Each  thought  of  unbelief  and  fear. 

Each  lingering  shade  of  gloom. 

I  praise  the  God  of  grace ; 

I  trust  his  truth  and  might ; 
He  calls  me  his,  I  call  him  mine, 

My  God,  my  joy,  my  light. 

'Tis  he  who  saveth  me. 

And  freely  pardon  gives  ! 
I  love  because  he  loveth  me, 

I  live  because  he  lives. 

My  life  with  him  is  hid. 
My  death  has  passed  away. 

My  clouds  have  melted  into  light. 
My  midnight  into  day. 
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The  benediction  was  pronounced  by 
Professor  Duffield  :  And  now  may  the 
peace  of  God,  whicli  passeth  all  under- 
standing, keep  our  hearts  through  Christ 
Jesus.  May  the  grace  of  our  Lord  Jesus 
Christ,  the  love  of  God,  the  communion  of 
the  Holy  Spirit,  be  with  us  all  for  ever. 
Amen. 

At  a  quarter  past  three,  when  the  ser- 
vices in  the  Chapel  were  over,  the  pro- 
cession formed  in  the  following  order  to 
proceed  to  the  grave  : 

Marshals. 
Students  of  the  College. 
Students  of  Seminary. 
Clergy  in  Carriages. 
Pall  Bearers. 
Hearse. 
Family  in  Carriages. 
Invited  Guests  in  Carriages. 
Trustees  of  the  College  and  Seminary. 
Alumni  by  Classes. 
Mayor  and  Council  of  Princeton. 
Citizens. 
Upon  reaching  the  grave,  which  lies  at 
the  head  of  the  eastern  side  of  the  Presi- 
dent's plot,  the    students  of  the  College 
formed  three  sides  of  a  hollow  square  and 
the  Seminary  students  occupied  the  fourth 
side.    Within  this  square  stood  the  clergy, 
family,   the   invited   guests,   trustees  and 
faculties  of  the  College  and  Seminary  and 
the  alumni. 

The  services  at  the  grave  were  conducted 
by  President  Patton,  who  prayed  as  fol- 
lows : 

Almighty  God,  our  Heavenly  Father, 
Thou  hast  said  that  whosoever  loved  and 
believed  in  Thee  should  never  die,  and  as 
we  look  at  this  open  grave  we  sorrow  not 
as  those  who  have  no  hope. 

He  was  our  leader,  our  teacher,  and  we 
thank  Thee  for  his  life.  We  thank  Thee 
for  the  many  deeds  of  Christian  service 
and  for  his  peaceful,  quiet  end. 

And  now  we  come  ourselves  to  Thee, 
imploring  that  we,  too,  may  follow  him  as 


he  followed  Christ,  and  that  we  may  be 
active  and  earnest  in  the  great  cause  of 
ti'uth.  Oh,  grant.  Heavenly  Father,  that 
we  may  be  faithful  unto  death  and  that 
we  may  receive  the  crown  of  glory. 

And  now  unto  Him  who  washed  us  in 
his  own  blood,  we  would  say.  Glory  unto 
him,  forever  and  ever.     Amen. 

The  Rev.  Dr.  Hinsdale  then  pronounced 
the  benediction. 

Among  the  invited  guests  from  other 
institutions  and  public  bodies  who  attend- 
ed the  funeral  were  Hon.  William  T. 
Harris,  United  States  Commissioner  of 
Education,  Washington;  President  Dwight, 
of  Yale  University;  President  Gilman,  of 
Johns  Hopkins  University  ;  Mr.  C.  C.  Bea- 
man  and  Mr.  Francis  H.  Rawle,  of  the 
Overseers  of  Harvard  University;  Provost 
Harrison,  of  the  University  of  Pennsyl- 
vania ;  Rev.  Dr.  Hastings,  of  Union  Theo- 
logical Seminary  ;  President  Austin  Scott, 
of  Rutgers  College  ;  President  Warfield,  of 
Lafayette  College;  President  Hewitt,  of 
Emi^oria  College,  Kansas  ;  Professor  Pal- 
mer, of  Harvard  University ;  Mr.  G.  A. 
Plimpton,  of  the  Trustees  of  Amherst 
College  ;  Professor  Armstrong,  of  Wesleyan 
University ;  Dr.  J.  C.  Mackenzie,  the 
Headmaster,  and  the  masters  of  the 
Lawrenceville  School ;  Governor  Werts  of 
New  Jersey  and  his  staff. 


FACULTY    RESOLUTIONS    UPON    THE 
DEATH    OF    DR.    McCOSH. 


At  a  special  meeting  of  the  Faculty, 
held  Saturday  noon,  November  17th,  1894, 
President  Patton  appointed  Professors 
Shields,  Duffield,  Ormond  and  West  a 
committee  to  prepare  a  minute  upon  the 
death  of  Doctor  McCosh.  Accordingly 
the  following  minute  was  prepared  and 
was  subsequently  adopted  by  the  Faculty 
and  ordered  entered  upon  the  record. 

"  In  recording  the  death  of  President 
McCosh,  the  Faculty  are  not  able  to  give 
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adequate  expression  to  their  feeling.  For 
many  years  their  relations  with  him  were 
closer  than  those  of  any  other  portion  of 
the  Academic  body ;  and  their  continued 
friendship  with  him  since  his  retirement 
from  office  has  only  deepened  the  sense  of 
bereavement  and  increased  the  veneration 
and  love  with  which  they  have  followed 
him  to  his  grave. 

While  presiding  in  the  Faculty  Dr.  Mc- 
Cosh  always  commanded  respect  by  his 
conscientious  devotion  to  the  interests  of 
the  College ;  by  his  fidelity  in  the  routine 
of  official  duty ;  by  his  watchful  supervis- 
ion of  the  details  of  the  whole  administra- 
tion ;  by  his  kindly  interest  in  the  labors 
of  his  colleagues ;  by  his  hospitable  wel- 
come to  every  new  study  and  new  teacher ; 
by  the  wisdom  and  liberality  of  his  plans 
for  expanding  the  courses  of  instruction ; 
and  the  wonderful  efficiency  and  success 
with  which  he  carried  these  j^lans  toward 
completion. 

The  results  of  his  Presidency  have  made 
a  new  epoch  in  our  history.  The  College 
has  virtually  become  a  University.  Its 
Faculty  has  been  trebled  in  numbers.  Its 
alumni  and  friends  have  rallied  around  it 
with  new  loyalty.  Munificent  gifts  have 
been  poured  into  its  treasury.  Schools  of 
Science,  of  Philosophy,  of  Art,  of  Civil  and 
Electrical  Engineering  have  been  founded^ 
with  endowed  professorships,  fellow- 
ships and  prizes,  and  an  ample 
equipment  of  libraries,  museums,  lab- 
oratories, observatories,  chapels,  dormi- 
tories, academic  halls  and  athletic  grounds 
and  buildings.  We  live  amid  architectural 
monuments  of  his  energy,  which  other  Col- 
lege generations  after  us  will  continue  to 
admire. 

In  his  own  department  of  instruction 
Dr.  McCosh  has  raised  the  College  to  its 
proper  eminence  as  a  seat  of  philosophical 
culture.  He  did  this  primarily  as  a  think- 
er, by  original  contributions  to  Logic,  to 
Metaphysics,  to  Psychology,  to  Ethics,  and 


to  the  Intuitional  School  of  Philosophy ; 
also  as  a  writer,  by  the  numerous  works, 
written  in  a  strong  and  clear  style,  with 
which  he  has  enriched  the  philosophical 
literature  of  his  time ;  and  especially,  as  an 
inspiring  teacher,  by  training  enthusiastic 
disciples,  who  are  now  perpetuating  his 
influence  in  various  institutions  of  learn- 
ing. From  this  Faculty  alone  a  band  of 
such  disciples  has  borne  him  reverently  to 
his  burial. 

In  the  sphere  of  College  discipline  Dr. 
McCosh  aimed  at  the  moral  training  of 
the  whole  undergraduate  community.  The 
students  were  brought  into  more  normal 
relations  with  the  Faculty.  Vicious  tra- 
ditions and  customs  among  them  were 
uprooted.  Their  self-government  was 
guarded  and  promoted  ;  and  their  religious 
life  found  fuller  expression  in  the  new 
Marquand  Chapel,  Murray  Hall  and  the 
St.  Paul's  Societ3\ 

In  the  cause  of  the  higher  education 
Dr.  McCosh  became  a  leader  at  once  con- 
servative and  progressive.  On  the  one 
hand  he  sought  to  retain  the  classics  for 
their  disciplinal  value  and  as  fundamen- 
tal to  the  learned  professions  and  all  true 
scholarship ;  and  for  like  reasons,  the 
mathematics  as  essential  to  the  sciences, 
whether  pursued  as  bodies  of  pure  knowl- 
edge or  applied  in  the  arts.  But  on  the 
other  hand,  he  found  due  place  for  the  host 
of  new  special  studies,  literary,  historical, 
political,  artistic,  technical,  demanded  by 
modern  life  and  culture.  His  inaugural 
address  "  On  Academic  Teaching  in  Eu- 
rope" may  be  said  to  have  struck  the  key- 
note of  true  academic  teaching  in  America. 

As  the  representative  head  of  the  Col- 
lege, President  McCosh  was  always  and 
everywhere  faithful  to  its  Christian  tradi- 
tions. By  his  writings,  lectures  and  ad- 
dresses he  defended  "  Fundamental  Truth" 
in  religion  no  less  than  in  philosophy ;  he 
vindicated  the  "  Method  of  the  Divine  Gov- 
ernment" physical  as  well  as  moral ;    he 
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set  forth  the  "  Typical  Forms  and  Special 
Ends  in  Creation"  as  consistent  with  evo- 
lution ;  he  showed  the  analogy  of  "  The 
Natural  and  the  Supernatural  " ;  and  he 
maintained  a  logical  "  Realism  "  and 
"  Theism  "  against  the  growing  scepticism 
of  the  day.  At  the  same  time  his  dis- 
criminating conservatism  was  ever  held  in 
hearty  sympathy  with  the  modern  scien- 
tific spirit,  and  his  steadfast  adherence  to 
the  principles  of  evangelical  religion  never 
narrowed  his  Christian  sympathies.  A  lead- 
er in  great  international  Alliances  and 
Councils  of  the  Churches,  he  also  con- 
sistently welcomed  students  of  every  relig- 
ious denomination  to  their  chartered 
privileges  within  our  walls.  The  represent- 
atives of  all  creeds  mingled  in  his  funeral. 

While  a  commanding  figure  has  pass- 
ed from  public  view  there  remains  among 
us,  who  were  his  nearer  associates,  the 
charm  of  a  unique  personality  and  rare 
Christian  character,  to  be  henceforth 
enshrined  in  our  memories  with  reverence 
and  affection. 

To  his  bereaved  family  we  can  only 
tender  our  deepest  sympathy,  praying  that 
they  may  receive  those  divine  consola- 
tions, which  he  himself  taught  during  his 
life  and  illustrated  in  peaceful  death." 
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College  of  New  Jersey,  June  25,  1876. 
New  York,  1876,  32  pp.,  12  mo.,  paper. 

The  Propriety  of  acknowledging  the  Lord 
in  all  our  Ways.  The  Baccalaureate 
Sermon  preached  before  the  College 
of  New  Jersey,  June  16,  1878.  New 
York  and  Princeton,  1878,  26  pp.,  12 
mo. 

Dr.  McCosh  on  Hazing — Old  College  Cus- 
toms in  Danger.  The  New  York  Ledger, 
Jan.  6,  1872. 

Address  at  the  opening  of  the  new  Gym- 
nasium at  Princeton  C-oUege,  Jan.  13, 
1870.     The  Presbyterian,  Jan.  22,  1870, 

The  Evangelical  Alliance.  Postponement 
of  the  Conference.  The  New  York  Ob- 
server, Sept.  1,  1870.  Published  also 
in  2'he  Evangelist,  of  the  same  date, 
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Address  at  the  dedication  of  Dickinson 
Hall,  Princeton  College.  The  New 
York  Observer,  Nov.  3,  1870. 

The  Laws  of  Discursive  Thought.  Being 
atext-bookof  formal  Logic.  London 
and  New  York,  1870,  xx4-212  pp., 
12mo. 

The  same.     New   York,  1876,  12mo. 

The  same.     Revised    edition.     New 

York,     1881,  12mo. 

The  same.     New  York,  1890, 12mo. 

Body  and  Mind.  The  Independent,  April 
6,  1871. 

Materialism.  The  Independent,  April  27, 
1871. 

Darwin's  Descent  of  Man.  The  Independ- 
ent,   May  4,  1871. 

The  Support  of  Ministers.  The  New  York 
Observer,     May  4,  1871. 

The  Sustentation  of  the  Ministry.  The 
Evangelist,  May  4,  1871. 

Competitive  Examinations.  Address  at 
the  opening  of  the  new  academic  year 
at  Princeton  College,  Sept.  13,  1871. 
The  Presbyterian,  Sept.  30,  1871. 

Christianity  and  Positivism  :  A  series 
of  lectures  to  the  times  on  Natural 
Theology  and  Apologetics.  Delivered 
in  New  York,  January  16  to  March 
20,  1871,  on  the  Ely  Foundation  of 
the  Union  Theological  Seminary. 
New  York  and  London,  1871,  viii+ 
369  pp.,  12mo. 

The  same.     New  York,  1875,  Timo. 

Questions  of  Modern  Thought.  Lec- 
tures by  Drs.  McCosh,  Thompson  and 
others.     Philadelphia,  1871,  8vo. 

Crisis  of  the  Sustentation  Fund.  The 
Evangelist,  March  28,  1872. 

On  Prayer.  The  Contemporary  Review,  vol. 
XX,  Oct.,  1872,  pp.  777-782. 

Prayer  and  Inflexible  Law.  The  Independ- 
ent, Dec.  5,  1872. 

Berkeley's  Philosophy.  The  Presbyterian 
Quarterly  and  Princeton  Review,  New 
Series,  vol.  II,  Jan.,  1873,  pp.  2-29. 


Sustentation  of  the  Ministry.  The  Inde- 
pendent, Feb.  13,  1873. 

Notice  of  Dr.  Burns.  The  Presbyterian 
Quarterly  and.  Princeton  Review,  New 
Series,  vol.  II,  April,  1873,  pp.  337-341. 

Sustentation  of  the  Ministry.  The  Presby- 
terian, May  10,  1873. 

Upper  Schools.  An  address  delivered  be- 
fore the  National  Education  Associa- 
tion at  Elmira,  N.  Y.,  Aug.  5,  1873. 
In  The  Addresses  and  Journal  of  Pro- 
ceedings of  the  National  Educational 
Association,  pp.  18-23.  Peoria,  111., 
1873. 

Dr.  Guthrie's  Early  Ministry.  The  New 
York  Observer,  Aug.  7, 1873;  concluded 
Aug.  14,  1873. 

A  Marked  Defect  in  our  Educational 
System.    The  Evangelist,  Sept.  4,  1873. 

College  Regattas  and  Saratoga.  The  New 
York  Observer,  Feb.  19,  1874. 

The  Sustentation  Fund  and  Consolidation. 
The  Presbyterian,  May  2,  1874.  Pub- 
lished also  in  The  Evangelist,  May  4, 
1874. 

Federation  of  Presbyterians.  The  Evange- 
list, Sept.  24,  1874. 

The  Scottish  Philosophy,  Biographical, 
Expository,  Critical,  from  Hutche- 
soN  to  Hamilton.  London,  1874.  8vo. 

The  same.     New  York,  1875,  viii-f 

481  pp.,  8vo. 

The  same.     New  York,  1880,  8vo. 

Ideas  in  Nature  overlooked  by  Dr. 
Tyndall.  Being  an  examination  of 
Dr.  Tyndall's  Belfast  address.  New 
York,  1875,  v  +  50  pp.,  12mo. 

What  is  to  become  of  the  Sustentation 
Fund  ?    The  Evangelist,  Feb.  25,  1875. 

Does  the  Church  wish  to  Extinguish  Sus- 
tentation? The  Evangelist,  Aj^ril  1, 
1875. 

Does  the  Church  wish  Sustentation  to  go 
down  ?  The  Presbyterian,  April  3, 1875. 

The  Church  must  now  settle  the  Susten- 
tation Question.  The  Presbyterian, 
April  17,  1875. 
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What  should  now  be  done  with  Sustenta- 
tion?  The  Evangelist,  May  13,  1875. 
PubHshed  also  in  The  Presbyterian, 
May  22,  1875. 

Prepossessions  for  and  against  the  Super- 
natural. A  Criticism  of  Dr.  Carpen- 
ter. The  Popular  Science  Monthly,  Vol. 
IX,  May,  1876,  pp.  21-29. 

The  Princeton  College  Communion.  The 
Evangelist,  July  27,  1876. 

Is  the  Development  Hypothesis  Suffi- 
cient? The  Popular  Science  Monthly, 
vol.  X,  Nov.  1876,  pp.  86-100. 

The  Development  Hypothesis  :  is  it 
SUFFICIENT?  New  York,  1876, 104  pp., 
12mo. 

Discoveries  in  Science  and  Speculations 
in  Philosophy.  In  the  Report  of  Pro- 
ceedings of  the  First  General  Presby- 
terian Council,  Edinburgh,  1877,  pp. 
187-194.     Edinburgh,  1877. 

Elements  involved  in  Emotions.  Mind, 
vol.  II,  1877,  pp.  413-415. 

Broad  Churchism  in  Scotland.  Edin- 
burgh, 1877,  15  pp.,  12mo.,  paper. 

On  American  Preaching.  The  Evangelist, 
Sept.  27,  1877. 

On  the  Intercollegiate  Association.  The 
Evangelist,  Oct.  25, 1877. 

Contemporary  Philosophy  :  Historical. 
The  Princeton  Revieiv,  vol.  I,  Jan.  1878, 
pp.  192-206. 

Contemporary  Philosophy  :  Mind  and 
Brain.  The  Princeton  Review,  vol.  I, 
March,  1878,  pp.  606-632. 

Discipline  in  American  Colleges.  The 
North  Americait.  Review,  vol.  CXXVI, 
May-June,  1878,  pp.  428-441. 

An  Advertisement  for  a  New  Religion. 
By  an  Evolutionist.  The  North  Amer- 
ican Review,  vol.  CXXVII,  July,  1878, 
pp.  44-60.  [Reprinted  in  The  Con- 
flicts of  the  Age.     See  below.] 

A  Criticism  of  the  Critical  Philosophy,  in 
reply  to  Professor  Mahaflfy.  The 
Princeton  Review,  vol.  II,  Nov.  1878, 
pp.  889-915. 


Final  Cause :  M.  Janet  and  Professor  New- 
comb.  The  Princeton  Review,  vol.  Ill, 
March,  1879,  pp.  367-388. 

Law  and  Design  in  Nature.  The  North 
American  Review,  vol.  CXXVIII,  May, 
1879,  pp.  558-562. 

The  Confession  of  an  Agnostic.  By  an 
Agnostic.  The  North  American  Review, 
vol.  CXXIX,  Sept.  1879,  pp.  274-287. 
[Reprinted  in  The  Conflicts  of  the 
Age.     See  below.] 

Theologians  of  the  Day :  Joseph  Cook. 
The  Catholic  Presbyterian,  vol.  II,  Sept. 

1879,  pp.  184-190'. 

Herbert  Spencer's  "  Data  of  Ethics."  The 
Princeton  Review,  vol.  IV,  Nov.  1879, 
pp.  607-636. 

Course  of  Study  in  the  Academical  De- 
partment of  Princeton  College.  The 
Princeton  Book,  pp.  125-134.  Bos- 
ton, 1879. 

The  Emotions.     New  York  and  London, 

1880,  x+255  P13.,  12mo. 
Development  and  Growth  of  Conscience. 

The  Princeton  Review,  vol.  VI,  July, 
1880,  pp.  138-144. 

A  Presbyterian  College  in  America.  The 
Catholic  Presbyterian,  vol.  IV,  Aug. 
1880,  pp.  81-84. 

The  Importance  of  Harmonizing  the  Pri- 
mary, Secondary  and  Collegiate  Sys- 
tems of  Education.  An  address  de- 
livered before  the  National  Educa- 
p  tional  Association  at  Chautauqua,  N. 
Y.,  1880.  In  The  Addresses  and  Jour- 
nal of  Proceedings  of  the  National 
Educational  Association,  pp.  138-146. 
Salem,  0.,  1880. 

Criteria  of  the  Various  Kinds  of  Truth. 
The  Princeton  Review,  vol.  VI, 
Nov.  1880,  pp.  419-440.  Reprinted  in 
The  British  and  Foreign  Evangelical 
Review,  vol.  XXX,  Jan.  1881,  pp. 
122-144.  [See  also:  Philosophical 
Series,  No.  1,  Criteria,  etc.,  and  Tests 
of  Various  Kinds  of  Truth.  Both 
below.] 


THE  PRINCETON  COLLEGE  BULLETIN. 


27 


How  to  deal  with  Young  Men  trained  in 
Science  in  this  age  of  unsettled  opinion. 
In  the  Report  of  Proceedings  of  the 
Second  General  Council  of  the  Pres- 
byterian Alliance,  Philadelphia,  1880, 
pp.  204-213.  Philadelphia,  1880.  Re- 
printed as  a  pamphlet.  Philadelphia 
[no  date],  23  pp.,  16mo. 

On  Evolution.  Article  in  J.  G.  Wood's 
Bible  Animals,  pp.  727-755.  Phila- 
delphia, 1880. 

On  Causation  and  Development.  The 
Princeton  Review,  vol.  VII,  May,  1881, 
pp.  369-389.  Reprinted  in  The  British 
and  Foreign  Evangelical  Review,  vol. 
XXX,  Oct.  1881,  pp.  750-771. 

The  Christian  knows  no  man  after  the 
flesh.  A  sermon  preached  at  the  in- 
stallation of  the  Rev.  John  S.  Mc- 
intosh, in  Philadelphia,  March  17, 
1881.  The  Preacher  and  Homiletic 
Monthly,  vol.  V,  May,  1881,  pp.  434- 
444. 

What  Morality  have  we  left?  By  a 
New  Light  Moralist.  The  North 
American  Review,  vol.  CXXXII,  May, 
1881,  pp.  497-512.  [Reprinted  in 
The  Conflicts  of  the  Age.     See  below.] 

Religious  Conflicts  of  the  Age.  By  a 
Yankee  Farmer.  The  North  American 
Review,  vol.  CXXXIII,  July,  1881,  pp. 
25-42.  [Reprinted  in  The  Conflicts 
of  the  Age,  under  the  title:  Review 
of  the  Fight.     See  below.] 

The  Conflicts  of  the  Age.  [Anony- 
mous. Four  papers  originally  pub- 
lished in  The  North  American  Review, 
viz. :]  1.  An  Advertisement  for  a  New 
Religion,  by  an  Evolutionist.  2.  The 
Confession  of  an  Agnostic,  by  an  Ag- 
nostic. 3.  What  Morality  have  we 
left?  by  a  New  Light  Moralist.  4. 
Review  of  the  Fight,  by  a  Yankee 
Farmer.  New  York,  1881,  90  pp.,  8vo. 

The  Senses,  External  and  Internal,  being 
Psychology  Part  I.  Cambridge,  [Eng- 
land], 1882,  86  pp.,  8vo.,  paper. 


The  Concord  School  of  Philosophy.  The 
Princeton  Review,  vol.  IX,  Jan.,  1882, 
pp.  49-71. 

The  Scottish  Philosophy  as  contrasted 
with  the  German.  The  Princeton  Re- 
view, vol.  X,  1882,  pp.  326-344.  Re- 
printed in  The  British  and  Foreign 
Evangelical  Review,  vol.  XXXII,  Jan., 
1883,  pp.  96-114. 

Philosophical  Series: — 

1.  Criteria  of  Diverse  Kinds  of  Truth 
as  opposed  to  Agnosticism.  Being 
a  Treatise  on  A2)plied  Logic.  New 
York,  1882,  viii  +  60  pp.,  12mo., 
paper. 

The  same.     London,  1884,  8vo. 

2.  Energy,  Efficient  and  Final  Cause. 
New  York,  1883,  55  pp.,  12mo., 
paper. 

The  same.     London,  1884,  8vo. 

3.  Development :  What  it  can  do  and 
what  it  cannot  do.  New  York, 
1883,  50  pp.,  12mo.,  paper. 

The  same.     London,  1885,  8vo. 

4.  Certitude,  Providence  and  Prayer. 
New  York,  1883,  46  pp.,  12mo., 
paper. 

The  same.     London,  1885,  8vo. 

5.  Locke's  Theory  of  Knowledge, 
with  a  notice  of  Berkeley.  New 
York,  1884,  77  pp.,  12mo.,  paper. 

The  same.     London,  1885,  8vo. 

6.  Agnosticism  of  Hume  and  Huxley, 
with  a  notice  of  the  Scottish  School. 
New  York,  1884,  70  pp.,  12mo., 
paper. 

The  same.     London,  1885,  8vo. 

7.  A  Criticism  of  the  Critical  Philos- 
ophy. New  York,  1884,  60  pp., 
12mo.,  paper. 

The  same.     London,  1885,  8vo. 

8.  Herbert  Spencer's  Philosophy  as 
culminated  in  his  Ethics.  New 
York,  1885,  71  pp.,  12mo.,  paper. 

On  Manly  Sports.  The  New  York  Ledger, 
April  7,  1883. 


28 


THE  PRINCETON  COLLEGE  BULLETIN 


A  Study  of  the  Mind's  Imagery.  [In  con- 
junction with  Professor  H.  F.  Osborn.] 
The  Princeton  Review,  vol.  XIII,  Jan., 
1884,  pp.   50-72. 

Oversight  of  Students  in  Princeton  Col- 
lege.    The  Evangelist,  April  17,  1884. 

The  Place  of  Religion  in  Colleges.  In  the 
Minutes  and  Proceedings  of  the  Third 
General  Council  of  the  Alliance  of  the 
Reformed  Churches  holding  the  Pres- 
byterian   System.     Belfast,    July    2, 

1884,  pp.  465-470.     Belfast,  1884. 
Learning    Worshipping    its    King.      The 

Pulpit  Treasury,  vol.  II,  Aug.,  1884, 
pp.  241-242. 

The  Origin  of  Evil.  The  Pulpit  Treasury, 
vol.  II,  Nov.,  1884,  pp.  4.38-439. 

Evolution  and  Development.  Article  in 
the  Schaff-Herzog  Encyclopaedia  of 
Religious  Knowledge.  New  York, 
1884  and  1891. 

David  Hume.  Article  in  the  Schaff- 
Herzog  EncycloiDsedia  of  Religious 
Knowledge.  New  York,  1884  and 
1891. 

John  Locke.  Article  in  the  Schaff-Her- 
zog Encj'clopfedia  of  Religious 
Knowledge.  New  York,  1884  and 
1891. 

Scottish  Philosophy.  Article  in  the 
Schaff-Herzog  Encyclopaedia  of  Re- 
ligious Knowledge.  New  York,  1884 
and  1891. 

The  New  Departure  in  College  Education, 
being  a  reply  to  President  Eliot's 
defense  of  it  in  New  York,  Feb.  24, 

1885.  New  York,  1885,  23  pp.,  12mo., 
paper. 

The  Course  of  Study  in  Princeton  College. 
Education,  vol.  V,  March-April,  1885, 
pp.  353-359. 

What  an  American  University  should  be. 
The  Independent,  July  9,  1885.  Re- 
printed ;  New  York,  1885,  16  pp., 
8vo.,  paper. 

Habit  and  its  Influence  in  the  Training 
at  School.     A  lecture  delivered  before 


the  students  of  the  Phillips  Exeter 
Academy,  Nov.  19,  1885.  In  The 
Phillips  Exeter  Lectures,  pp.  25-46. 
Boston  and  New  York,  1887,  12mo. 

What  an  American  Philosophy  should  be. 
The  New  Princeton  Review,  vol.  I,  Jan., 
1886,  pp.  15-32. 

Religion  in  College :  What  Place  it  should 
have.  Being  an  examination  of  Pres- 
ident Eliot's  paper  read  before  the 
Nineteenth  Century  Club,  in  New 
York,  Feb.  3,  1886.  New  York,  1886, 
22  pp.,  12mo.,  paper. 

On  Home  Rule.  The  Evangelist,  April 
22, 1886. 

The  Providence  of  God.  The  Pulpit  Treas- 
ury, vol.  IV,  Aug.,  1886,  pp.  238-239. 

Realism  :  Its  Place  in  the  various  Philoso- 
phies. The  New  Princeton  Review, 
vol.  II,  Nov.,  1886,  pp.  315-338. 

Psychology:  The  Cognitive  Powers. 
New  York  and  London,     1886,  12mo. 

The  same.     New   York,  1891,  viii+ 

245  pp.,  12mo. 

Psychology  :  The  Motive  Powers,  Emo- 
tions, Conscience,  Will.  New  York 
and  London,  1887,  vi  +  267  pp., 
12mo. 

Realistic  Philosophy  defended  in  a  Phil- 
osophic Series.     2  vols.  Vol.    I.    Ex- 
pository.    V-F252  pp.    Vol.  II.     His- 
torical and  Critical  v-f  325  pp.     New 
York  and  London,  1887,  12mo. 
[This  work  consists  of  eight  philosoph- 
ical treatises  originally   published  separ- 
ately.    New  York,  1882-1885.     See  above, 

Philosophical  Series.] 

College  Fraternities.  The  Academy  [Syr- 
acuse, N.  Y.],  vol.  II,  1887,  pp.  372. 

Christian  Philosophy.  The  Pulpit  Treasury, 
vol.  V,  Aug.  1887,  pp.  238-239. 

The  Religious  Aspect  of  Evolution. 
The  Bedell  Lectures  for  1887.  New 
York,  1888,  xii  +  109  pp.,  12mo. 

The  same.  Enlarged   and  improved 

edition.  New  York,  1890,  xii+119 
pp.,  12mo. 
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Gospel  Sermons.  New  York  and  London, 
1888,  336  pp.,  12mo. 

Twenty  Years  of  Princeton  College.  Being 
Dr.  McCosh's  Farewell  Address,  de- 
livered June   20,   1888.     New   York, 

1888,  68   pp.,  8  vo.,  paper. 
Dabney's  Refutation  of  the  Sensualistic 

Philosophy.  But  What  Next  ?  The 
Presbyterian  Quarterly,  vol.  II,  July, 
1888,'  pp.  274-282. 

Robert  Elsniere  and  his  new  Christianity. 
The  New  York  Ledger,  Dec.  29,  1888. 
Reprinted  as  False  Philosophy  in 
Robert  Elsmere  in  Our  Day,  vol.  Ill, 
Jan.  1889,  pp.  13-16. 

Robert  Elsmere's  new  Christianity  exam- 
ined.    The  New   York  Ledger,  Jan.  5, 

1889.  Reprinted  as  False  History  in 
Robert  Elsmere  in  Our  Day,  vol.  III. 
Feb.  1889,  pp.  146-151. 

Examination  and  Education.  In  Tlie 
American  Supplement  to  the  Nineteenth 
Century  for  March,  1889,  pp.  18-22. 

The  Present  State  of  the  Evolution  Ques- 
tion.    The  Independent,  Oct.  3,  1889. 

Is  there  Final  Cause  in  Evolution  ?  The 
Independent,  Oct.  10,  1889. 

The  Teacher,  his  Trials  and  Triumphs. 
The  Independent,  Nov.  14, 1889. 

First  and  Fundamental  Truths:  Being 
a  Treatise  on  Metaphysics.  New  York 
and  London,  1889,  x-f-360  pp.,  12mo. 

Whither?  0  Whither?  Tell  Me  Where. 
New  York,  1889,  47  pp.,  12mo.,  paper. 

The  Tests  of  Various  Kinds  of  Truths. 
Being  a  Treatise  of  Applied  Logic. 
Lectures  delivered  before  Ohio  Wes- 
leyan  University  on  the  Merrick 
Foundation.  New  York  and  Cincin- 
nati, 1889,  132  pp.,  12mo. 

The  same.     New  York,  1891, 12mo. 

[This  work  is  a  slight  enlargement  of  Cri- 
teria of  Diverse  Kinds  of  Truth,  Phi- 
losophical Series,  No.  1.     See  above.] 

Federation  of  Churches  to  secure  that  the 
Gospel  be  preached  to  every  creature. 
The   Christian    Union,   Feb.   6,    1890. 


Reprinted,  with  slight  omissions,  in 
Our  Day,  vol.  V,  April,  1890,  pp.  359- 
363;  also  in  The  Church  Review,  vol. 
XVII,  April,  1890,  pp.  132-134. 

The  Good  that  may  arise  from  Revision. 
The  Independent,  March  15,  1890. 

The  Religious  Aspect  of  Evolution.  Arti- 
cle First.  The  New  York  Ledger,  May 
3, 1890.  Article  Second,  May  10, 1890. 

Evils  arising  from  the  Church  being  con- 
trolled by  the  State.  A  paper  read 
before  The  American  Institute  of 
Christian  Philosophy,  June  3,  1890. 
In  Christian  Thought,  8th  series,  1890, 
pp.  1-6. 

Recent  Works  on  Kant.  The  Presbyterian 
and  Reformed  Review,  vol.  I,  July, 
1890,  pp.  425-440. 

The  Moral  and  Religious  Oversight  of 
Students.  In  Proceedings  of  the 
Second  Annual  Convention  of  the 
College  Association  of  the  Middle 
States  and  Maryland,  held  at  Prince- 
ton College,  New  Jersey,  Nov.  28th 
and  29th,  1890,  pp.  83-86. 

The  Prevailing  Types  of  Philosophy, 
CAN  they  reach  Reality  logically  ? 
New  York,  1890,  vii  +  66  pp.,  12mo., 
flexible  cloth. 

John  Witherspoon  and  his  Times.  Phila- 
delphia, 1890,  30  pp.,  24mo.,  paper. 

Federation  of  the  Churches.  The  Homiletic 
Review,  vol.  XXI,  May,  1891,  pp.  396- 
401. 

Our  Moral  Nature.  Being  a  brief  sys- 
tem of  Ethics.  New  York,  1892,  vi-f 
53  pp.,  12mo. 

Reality:  What  Place  it  should  hold  in 
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PRESIDENT  JAMES  C.  WELLING,  LL.D. 

James  Clarke  "NA'elling,  graduate  of  the 
class  of  1844,  and  professor  in  1870,  was 
born  in  Trenton,  N.  J.,  on  July  14,  1825. 

While  in  college  he  attained  distinction 
as  a  classical  scholar  and  graceful  writer, 
and  for  general  excellence  stood  among 
the  first  in  a  clas.s  of  sixty-five.  The  Pro- 
fessor of  Latin  and  Belles  Lettres,  Dr. 
James  W.  Alexander,  discerned  in  him 
those  rare  literary  qualities  by  which  he 
was  always  distinguished,  and  specially 
commended  his  essay  on  the  "  Causes  of 
Historical  Discrepancy,"  for  its  maturity 
of  thought  and  style.  He  was  also  profi- 
cient in  Natural  Philosophy  as  then  taught 
by  Professor  Joseph  Henry,  whose  mag- 
netic discoveries  he  was  afterwards  able  to 
vindicate  against  rival  claimants  in  Wash- 
ington. The  Princeton  of  that  day,  as 
represented  by  Professors  Henry  and 
Stephen  Alexander,  with  President  Wel- 
ling, has  had  a  moulding  influence  upon 
the  Smithsonian  Institution  from  its 
origin. 

After  his  graduation,  Mr.  Welling  at 
first  turned  his  thoughts  to  the  law  as  a 
profession.  No  doubt  his  legal  studies 
and  tastes,  which  he  never  quite  aban- 
doned, aided  in  fitting  him  for  the  career 
of  journalist  and  educator,  to  which  he 
was  destined.     For  a  time  he  gave  private 


instruction  in  a  distinguished  family  in 
Virginia.  In  1848  he  was  married  to 
Miss  Genevieve,  daughter  of  General  Gar- 
net, of  Wakefield.  He  began  his  life  work 
in  New  York  City,  as  principal  of  the 
Collegiate  Institute  and  writer  on  current 
topics  in  the  higher  class  of  journals.  The 
beauty,  correctness,  vigor  and  variety  of 
these  productions  of  his  facile  pen  soon 
attracted  general  notice,  and  in  1850  he 
was  secured  by  Messrs.  Gales  and  Seaton 
as  the  literary  editor  of  the  National  Intel- 
ligencer, at  Washington.  This  journal  was 
then  a  power  throughout  the  country, 
with  an  influence  such  as  no  local  or  me- 
tropolitan press  can  now  exert.  Its  edi- 
torials, emanating  from  the  seat  of  gov- 
ernment, as  carefully  written  articles  on 
national  issues,  became  almost  authorita- 
tive with  an  intelligent  class  of  readers. 
It  was  said  that  a  copy  of  the  National 
Intelligencer  would  indicate  the  respecta- 
bility of  any  one  found  reading  it.  For 
such  a  jjost  he  was  specially  qualified  by 
his  judicial  temperament,  his  facility  in 
writing,  his  accurate  scholarship,  his  well- 
stored  memory,  and  his  direct  acquaint- 
ance with  public  men  and  measures.  As 
an  old  line  Whig,  he  made  the  policy  of 
the  i^aper  conservative,  constitutional  and 
loyal;  at  first,  supporting  the  Bell  and 
Everett  ticket  against  the  two  sectional 
parties  which  were  dividing  the  nation ; 
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and  then,  consistently  voicing  the  Union 
sentiment   of  the   administration   during 
the  war.     He  enjoyed  the  full  confidence 
of   President   Lincoln,  who   is   known  to 
have  sought  his  counsel  and  had  the  aid 
of  his  editorial  pen  in  commending  some 
important  measures  to  the  people.     It  was 
at  this  critical  period  he  advocated  the 
President's  proi^osition  of  emancipation, 
with   compensation  to  loyal   owners,  the 
abolition  of  slavery  in  the  District  of  Co- 
lumbia, and  its  abolition  throughout  the 
Union  by  constitutional  amendment ;  but 
he  questioned  the  validity  of  the  emanci- 
pation proclamation  and  strenuously  op- 
posed   the  constitutionality   of    military 
commissions   for  the  trial  of   citizens  in 
loyal  States — a  practice  which  was  subse- 
quently   condemned     by   the     Supreme 
Court.     This  was  not  the  only  instance  in 
which  his  political  opinions  were  vindi- 
cated.    The  discussions  of  the  Intelligencer 
at  this  time  often  took  the  form  of  elabo- 
rate papers  on  questions  of  international 
as  well  as  constitutional  law,  such  as  the 
Monroe  Doctrine,  the  seizure  of  Mason 
and  Slidell,  and  exercised  an  acknowledged 
iniluence  upon  public  opinion.     Some  of 
them  have  been  republished  and  are  still 
cited  in  works  of  history  and  jurispru- 
dence.    They  formed  part  of  his  equip- 
ment for   a  "  Civil   History   of  the  Civil 
War,"  which   he   projected   as  a  needed 
complement  to  the  Military  History  which 
hitherto  has    engrossed   the   attention  of 
our  historical  writers. 

On  the  natural  decline  of  the  Intelligen- 
cer, he  withdrew  from  journalism,  and 
after  spending  two  years  partly  in  Eu- 
ropean travel  and  partly  in  his  office  of 
Clerk  of  the  Court  of  Claims,  he  then  en- 
tered the  academic  career  to  which  the 
rest  of  his  life  was  to  be  devoted.  This 
was  in  accordance  with  his  expressed 
opinion  that  periods  of  civil  commotion 
are  usually  followed  by  revivals  of  intel- 
lectual energy,  "  when  arms  must  yield  to 


the  goWn,  and  when  the  statesman  and 
the  scholar  are  called  to  untie  with  dex- 
terous hand  those  Gordian  knots  which 
the  sword  left  uncut."  In  1867  he  was 
chosen  President  of  St.  John's  College,  at 
Annapolis,  Md.,  and  in  less  than  two  years 
the  number  of  students  advanced  from 
ninety  to  two  hundred  and  fifty.  He 
received  the  honorary  degree  of  LL.D. 
from  Columbia  College,  Washington.  At 
the  same  time  the  voice  of  his  Alma  Mater 
called  him  to  the  Chair  of  Belles  Lettres 
at  Princeton,  with  the  prospect  of  a  con- 
genial field  of  study  and  influence.  His 
public  introductory  lecture  at  the  Com- 
mencement, on  "  The  Sources  of  Literary 
Inspiration,"  may  be  said  to  have  her- 
alded that  enthusiasm  for  English  Letters 
by  which  the  college  has  since  been  so 
distinguished. 

The  high  esteem  of  his  former  colleagues 
has  been  fittingly  expressed  by  Professor 
William  A.  Packard,  in  the  following 
tribute : — 

I  have  very  warmly  cherished  recollections  of 
Dr.  Welling.  "We  lived  side  by  side  during  the 
time  of  his  residence  in  Princeton,  and  I  very 
soon  began  to  know  the  charm  and  value  of  a  near 
personal  friendship  with  one  possessed  of  a  most 
sincere  and  genial  nature,  and  of  eminent  and 
varied  qualifications  for  his  work  and  influence  in 
the  Professorship  which  he  so  ably  filled. 

His  thorough  literary  training  and  accomplish- 
ments for  his  special  work,  and  the  large  experience 
of  his  previous  life  in  Washington,  in  close  contact 
with  great  public  questions  and  eminent  public 
men,  at  once  raised  his  department  of  instruction 
to  a  very  high  degree  of  prestige  and  genuine 
interest.  His  lectures  and  personal  intercourse 
with  students  were  peculiarly  fitted  to  quicken  and 
train  their  taste  in  the  best  English  Literature, 
and  to  broaden  the  horizon  of  their  interest  by  the 
subjects  for  thought  and  study  which  he  set  before 
them.  His  fidelity  also  in  the  daily  and  detailed 
work  of  the  class-room,  and  in  the  discharge  of  all 
the  minor  obligations  of  an  active  member  of  a 
College  Faculty,  was  unfailing,  and  illustrated  in 
a  marked  way  the  genuine  conscientiousness  of 
Dr.  Welling's  character. 

When  he  left  us  for  the  higher  positions  which 
he  has   since  filled  with  such  eminent  usefulness 
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and  success,  we  deeply  felt  our  loss,  but  have, 
throughout  the  years  since,  heartily  appreciated 
his  wider  influence  in  the  service  of  higher  educa- 
tion, and  his  always  ready  sympathy  in  the  pros- 
perity of  his  Alma  Mater  and  the  experiences  of 
his  former  colleagues.  His  death  has  brought  to 
us  a  deep  sense  of  personal  bereavement. 

After  a  year  at  Princeton  he  was  recalled 
to  Washington  to  take  the  presidency  of 
the  institution  now  known  as  the  Colum- 
bian University.  Here  his  administrative 
powers  soon  found  full  scope  and  activity. 
He  believed  it  possible  to  make  the  Capi- 
tal, in  a  sense,  the  intellectual  as  well  as 
political  metropolis  of  the  country.  Its 
libraries  and  museums,  its  Smithsonian 
Institution,  its  concourse  of  scientific  men 
in  the  service  of  the  government,  its  great 
legislature  and  court  illustrating  the  origin 
and  practice  of  law,  all  seemed  to  him 
available  as  the  proper  environment  and 
educational  plant  of  a  national  university. 
He  was  so  far  successful  that  he  obtained 
from  Congress  a  new  charter  with  full  uni- 
versity powers,  and  secured  the  erection  of 
an  academic  building  in  the  heart  of  the 
city,  an  enlarged  corps  of  professors,  the 
establishment  of  professional  schools  of 
Law,  Medicine  and  Science,  and  the  foun- 
dation of  a  free  endowment.  In  the  School 
of  Law  he  became  especially  interested, 
securing  not  only  a  large  attendance 
of  government  clerks  as  students,  but 
courses  of  instruction  by  distinguished 
jurists  in  Washington.  At  one  time,  his 
friend,  Gov.  Wm.  Beach  Lawrence,  of 
Rhode  Island,  by  his  invitation  delivered 
some  university  lectures  on  international 
questions  in  our  history,  which  were  at- 
tended by,members  of  the  diplomatic  corps, 
cabinet  officers  and  senators.  His  crowning- 
effort  in  this  direction  was  his  project, 
already  approved  by  the  ablest  publicists, 
for  a  School  of  Comparative  Jurisprudence, 
in  which  "the  law  of  the  civilized  world 
should  be  taught  as  a  history  and  as  a 
philoso2)hy,  from  the  first  rude  germs  of 
the  clan  stage  of  human  government  up 


to  the  highest  evolutions  of  that  interna- 
tional law  which  to  day  sits  supreme  above 
all  polities  and  all  conventions  of  men." 

During  this  period  he  received  several 
invitations  to  the  presidency  of  other  lead- 
ing colleges,  besides  offers  of  lucrative 
editorships  in  New  York,  but  his  friend- 
ship with  Mr.  Corcoran,  the  chief  benefac- 
tor of  the  Columbian  University,  held  him 
loyally  at  his  post.  He  resigned  it  in  June 
last,  with  the  hope  of  devoting  himself  to 
the  favorite  studies  and  projected  works 
which  would  have  made  a  congenial  pas- 
time for  the  evening  of  his  life.   • 

Outside  of  his  academic  labors,  his  ser- 
vices were  sought  in  behalf  of  many  other 
public  interests.  As  President  of  the  Cor- 
coran School  of  Art,  in  which  he  took  a 
lively  concern,  he  visited,  in  1877,  the 
principal  galleries  and  studios  of  Europe, 
and  procured  some  valuable  paintings. 
In  1884  he  was  appointed  a  Regent  of  the 
Smithsonian  Institution,  and  soon  after- 
wards elected  Chairman  of  its  Executive 
Committee.  He  was  also  at  different 
times  President  of  the  Philosophical  So- 
ciety, of  the  Anthropological  Society,  of 
the  Copy-Right  League,  of  the  Cosmos 
Club,  and  various  charitable  associations. 
His  ready  pen  was  at  the  command  of 
every  good  cause,  literary,  artistic,  humane 
or  religious. 

The  life  and  services  of  such  a  man  nat- 
urally suggest  his  personality.  It  is  little 
to  say  that  so  practiced  a  teacher  was  also 
an  industrious  student  and  an  accom- 
plished scholar.  He  had  the  skill  of  a 
linguist,  as  well  as  the  taste  of  a  writer,  in 
his  use  of  words,  which  was  copious,  ele- 
gant and  forceful.  He  touched  nothing 
that  he  did  not  adorn.  His  familiarity 
with  the  text  of  classical  and  English  au- 
thors caused  apt  quotations  to  flow  easily 
from  his  pen  and  to  enrich  his  discourse. 
Yet  he  was  no  mere  omnivorous  reader. 
He  discriminated  and  digested  the  mate- 
rial of  his  reading,  as  was  shown  by  the 
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notes  and  clipi^ings  inserted  in  his  books 
for  future  reference.  The  Librarian  of 
Congress,  Mr.  SpoflPord,  who  knew  him 
more  than  twent3^-five  years,  observes : 
"  His  frequent  visits  to  the  hbrary  were 
always  with  a  definite  purpose.  His  in- 
vestigations were  marked  by  a  habit  of 
thorough  research  characteristic  of  the 
careful  scholar.  He  had  an  instinctive 
habit  of  weighing  evidence,  and  the  true 
critical  spiiit  in  dealing  with  authorities. 
He  had  a  marked  fitness  for  historical 
investigation,  and  might  have  become, 
had  his  associations  permitted,  one  of  our 
best  writers  of  history.  His  style  of  com- 
position was  uniformly  that  of  a  man  of 
refined  taste,  grave  and  elevated  when 
treating  of  weighty  themes  ;  light  and  free 
when  dealing  with  the  weapons  of  ridicule 
or  satire.  Both  in  speech  and  in  writing 
he  was  a  purist,  though  without  ped- 
antry, and  whoever  might  succumb  to  the 
ever-increasing  popular  slang  which  cor- 
rupts our  noble  English  speech,  one  was 
always  sure  of  finding  Dr.  Welling  ad- 
hering to  classic  models  of  style.  He 
si3oke  and  wrote  against  the  attempts  of 
certain  '  reformers  '  to  destroy  our  orthog- 
raphy by  the  phonetic  system  of  spelling 
the  language." 

It  was  not  strange  that  he  liked  Wash- 
ington, with  its  opportunities  for  keeping 
in  touch  with  the  higher  interests  of  civi- 
lization, its  ever-changing  game  of  politics, 
its  varied  types  of  culture,  its  personages 
gathered  from  every  jDart  of  the  land  and 
of  the  world,  its  companionshiiJ  of  scholars 
and  statesmen  like  Henry,  Chase,  Sumner, 
Blaine,  Bayard,  Wharton,  Bancroft.  In 
such  circles  his  fine  conversational  powers, 
his  wealth  of  personal,  literary  and  his- 
torical allusion,  his  sallies  of  humor,  and 
his  gentleness,  made  him  always  welcome. 
The  Columbian  Historical  Society,  in  their 
memorial  tribute,  dwell  upon  the  worth 
of  these  engaging  qualities :  "  No  man 
ever  ate  less  idle  bread.     His  social  duties 


were  important  accessories  to  his  public 
employments;  and  few  men  discharged 
them  so  thoroughly  and  successfully  as 
he.  He  had  hosts  of  acquaintances  and 
'  troops  of  friends,'  whom  he  secured  by 
willingness  to  serve  them,  and  by  a  polite- 
ness and  consideration  that  amounted  to 
a  real  virtue." 

None  of  his  friendships  were  quite  the 
same  as  one  or  two  born  of  the  enthusiasm 
of  his  college  days.  For  these  I  gratefully 
let  another  speak : 

"  Fifty-one  years  ago,"  says  Justice 
Hagner,  "  I  made  his  acquaintance ;  at 
that  time  our  friendship  was  formed  and 
it  continued  without  interruption  to  the 
time  of  his  death.  '  He  was  my  friend, 
faithful  and  just  to  me.'  I  am  glad  to  be- 
lieve he  would  have  said  the  same  of  me. 

"  I  never  knew  one  in  whose  character 
and  demeanor  time  made  less  change. 
The  rather  serious  college  youth,  singu- 
larly diligent  and  studious,  but  cheerful 
and  light-hearted,  simply  ripened  into  the 
indefatigable  student  and  active  man  of 
business ;  but  he  still  retained  his  elasti- 
city of  disposition  and  his  youthful  feel- 
ings and  manners.  Full  of  active  sympa- 
thy with  whatever  surrounded  him ;  alert 
in  his  movements,  as  in  his  mental  activi- 
ties; his  caj^acity  for  the  enjoyment  of 
friendship  appeared  to  increase  with  his 
years. 

"  The  wounds  from  the  loss  of  friends 
are  of  those  that  heal  slowly.  But  it  is  a 
satisfaction  to  me  to  recall  that  on  a  visit 
received  from  him  just  before  he  left 
Washington  for  the  last  time,  his  cheerful- 
ness and  charm  of  manner  and  conversa- 
tion were  as  marked  as  ever ;  and  to  recall 
'  the  touch  of  a  vanished  hand  '  that  gave 
no  distressing  presage  it  was  to  be  the 
last." 

President  Welling  was  married  on  the 
27th  of  June,  1882,  to  Miss  Clementine  L., 
daughter  of  Senator  Dixon,  of  Connecti- 
cut ;  and  since  then  passed  his  summers 
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at  Hartford,  where  he  died  in  the  early 
morning  of  September  the  4th,  1894.  As 
by  a  sudden  translation,  he  was  spared 
the  pain  of  an  earthly  parting  from  those 
that  he  loved.  Throughout  life  he  had 
been  a  firm  and  devout  believer  in  the 
Christian  religion,  and  never  wrote  a  line 
inconsistent  with  such  a  faith. 

Distinguished  associates  and  friends 
attended  him  to  his  burial.  Memorial 
services  have  since  been  held  in  Washing- 
ton, with  appropriate  addresses,  and 
learned  societies  have  recorded  his  varied 
services.  The  following  list  of  his  pul)li- 
cations,  though  far  from  complete,  may 
afford  some  glimpses  of  his  literary  activity 
in  recent  years : 

1871.  Fundamental  Elements  of  Intellec- 
tual Education.  Inaugural  Ad- 
dress as  President  of  the  Colum- 
bian College. 

1874.  The    Mecklenburg    Declaration   of 
American  Independence.     North 
American  Review. 
Lincoln's  Emancipation  Proclama- 
tion.    North  American  Review. 

1878.  Life  and  Character  of  Joseph  Henry. 
Bulletin  of  the  Philosophical  So- 
ciety of  Washington. 

1888.  The   Law    of    Malthus.     American 

Anthropologist. 
Anomalies  of  Sound  Signals.     Bul- 
letin of  Phil.  Society. 
1889-94.  Reports  as  President  of  the  Co- 
lumbian University. 

1889.  The  Atomic  Philosophy,   Physical 

and  Metaphysical.  Presidential 
Address  to  Phil.  Society,  in  Bul- 
letin. 


1890.  Problems    in     Higher     Education. 

Proceedings  of  College  Associa- 
tion of  Middle  States. 

1891.  Slavery  in  the  Territories.     Annual 

Report  of  Am.  Hist.  Society. 

1892.  The  Law  of  Torture.     Presidential 

Address  to  Anthropological  So- 
ciety. 
State  Rights  and  Public  Lands.    An- 
nual Report  of  Am.  Hist.  Society. 

1893.  The  Columbian  University  in  Rela- 

tion to  Washington  as  the  Seat  of 
a  National  University. 

The  Last  Town  Election  in  Pompeii. 
Presidential  Address  to  Anthro- 
pological Society. 

English  in  the  Colleges  and  Prepa- 
ratory Schools.  Proceedings  of 
the  College  Association. 

The  Behring  Sea  Arbitration.  Co- 
lumbian Univ.  Studies. 

Pelagic  Sealing  Juridically  Consid- 
ered.    Columbian  Univ.  Studies. 

1894.  The  Science  of  Universal  History  in 

its  Relations  to  Physical  Sciences. 
1892.  Connecticut  Federalism,  or  Aristo- 
cratic Politics  in  a  Social  Democ- 
racy.    Lecture  before  New  York 
Historical  Society. 
Dr.  Welling  contributed  many  papers 
of  permanent  interest  to  the  North  Ameri- 
can Review,  the  Nation,  the  Magazine  of 
American  History,  and  innumerable  ar- 
ticles of  literary  merit  to  the  great  daily 
journals.     He   is   known  to   have    made 
translations  of  important  French  and  Ger- 
man works,  and  it  is   hoped  that  he  left 
valuable    historical     manuscripts    which 
may  yet  be  published. 

Charles  W.  Shields; 
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THE  DATIVE  IN   GENERAL. 


By  L    B.  SEMPLE. 


It  is  not  to  be  supposed  that  case  end- 
ings are  combinations  of  vowels  and  con- 
sonants, arbitrarily  chosen  to  express  this 
or  that  relation.  They  were  originally 
words  which,  occupying  subordinate  posi- 
tions in  stress  group,  have  been  worn  off 
to  mere  appendages  of  words  having  the 
natural  stress.  But  inasmuch  as  the  Indo- 
European  languages  had  passed  out  of  the 
monosyllabic  stage  long  before  the  dates 
of  the  oldest  literary  monument,  efforts  to 
trace  our  inflections  to  their  sources  have 
not  ingeneral  been  successful.  Baffled  in 
their  attempts  to  discover  the  relations  of 
the  endings,  philologians  endeavored  to 
arrive  at  their  fundamental  meanings 
through  the  medium  of  comparative  gram- 
mar ;  and  in  this  way  conclusions  have 
been  reached  which  are  fairly  satisfactory. 

"  The  genitive  seems  to  be  by  origin  an 
adnominal  or  adjective  case.  The  verbal 
constructions  of  the  genitive  appear  to  be 
secondary  only.  There  is  no  difficulty 
about  the  satisfactory  explanation  of  them 
as  such.  The  formation  of  this  case,  then, 
falls  into  the  general  department  of  the 
derivation  from  noun-stems  of  secondary 
stems  signifying  'relating  to  or  concerned 
with 'what  is  expressed  by  the  primitive 
stem.  Again,  in  the  second  place,  certain 
other  of  the  cases  appear  clearly  tq  have 
had  an  office  of  indicating  local  relations. 
These  cases  are  three.  The  ablative  indi- 
cates the  relation  of  removal,  or  is  the 
/rom-case.  The  instrumental  indicates  the 
relation  of  concomitance  or  adjacency;  it 
is  the  with-  or  by-case.  The  locative  indi- 
cates the  relation  of  place  where;  it  is  the 
at-  or  in-case.  These  views  are  so  widely 
held  that  they  may  be  said  to  have  the 
general    assent    of    linguistic    scholars." 


(Whitney,  Trans,  of  Am.  Phil.  Assoc,  Vol. 
XIII,  89). 

There  is  not  the  same  unanimity,  how- 
ever, with  regard  to  the  fundamental 
meaning  of  the  dative.  Delbriick,  Kuhn's 
Zeitschrift,  XVIII,  82,  says  :  "  Der  Grund- 
bedeutung  des  vedischen  Dativs  ist  die 
Neigung  nach  etwas  hin.  ...  In  den  Dativ 
tritt  dasjenige  Ding  nach  dem  hin  etwas 
anderes  sich  neigt  oder  bewegt.  Wir 
sprechen  zuniichst  von  rdumlicher  oder 
doch  rdumlich  gedachter  Bewegung."  Del- 
briick would  thus  assign  the  dative  to  the 
category  of  local  cases,  giving  it  the  force 
of  a  to-case.  But  in  his  next  work,  Syn- 
tactische  Forschungen,  referred  to  by 
Whitney,  p.  92,  he  rejects  this  view,  and 
asserts  that  the  dative  is  a  purely  gram- 
matical case.  Again  in  Brugmann's  Gr und- 
riss.  Vol.  Ill,  184,  he  expresses  himself 
as  follows  :  "  Nach  Gaedicke  (Der  Ac- 
cusativ  im  Veda)  trat  in  den  Dativ  der- 
jenige  Substantivbegriff,  dem  des  Verbal- 
begriff  gait  oder  nach  dem  er  sich  hinneigte. 
In  dem  Ausdruck  gelten  spiegelt  sich  die 
geliiufige  grammatische  Tradition,  der 
auch  das  indische  sampraddna  entspricht, 
in  dem  Ausdruck  hinneigen  eine  lokalis- 
tischeAnschauung,  derich  friil  huldigte. 
Ich  liabe  KZ.,  18,  lOOff.  ausgefiihrt,  dass 
die  Grundbedeutung  des  Dativs  sei :  die 
korperliche  Neigung  nach  etwas  hin,  und 
habe  deutlich  zu  machen  gesucht,  wie 
dieser  Kasus  oder  eigentlich  die  in  ihm 
enthaltene  Priiposition  wohl  in  der  Urzeit 
entstanden  sein  mochte.  Da  ich  jetzt  ein 
entschiedenes  Misstrauen  gegen  glottogon- 
ische  Hypothesen  hege,  so  fiillt  diese  Dar- 
legung  jetzt  fiir  mich  nicht  mehr  in's 
Gewicht.  Auch  von  einer  allgemeinen  Vor- 
liebe  fiir  lokalistisch  gefiirbte  Erkliirungen, 
die  ich  damals  wohl  hatte,  weiss  ich  mich 
jetzt  frei  und  ich  sehe  mich  daher  jetzt  bei 
der   Entscheidung   zwischen  den  beiden 
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Moglichkeiten  der  Auffassung  lediglich 
auf  eine  Befragung  der  Ueberlieferung  an- 
gewiesen.  Diese  aber  scheint  mir  fiir  die 
geistige  Auffassung  zu  entscheiden.  Es 
si^richt  fiir  sie  der  Umstand,  dass  in  den 
Dativ  ganz  iiberwiegend  Personen  treten, 
was  gewiss  nicht  der  Fall  sein  wiirde, 
VFenn  der  Dativ  ein  Zielkasus  ware.  Ins- 
besondere  erscheint  bei  'gehen'  und  ahn- 
lichen  Verben  im  Veda  nicht  irgend  ein 
ruhender  Theil  des  Raumes,  sondern  eine 
Person  im  Dativ,  die  nicht  eigentlich  als 
Ziel  gedacht  sein  wird.  Dabei  wird  nicht 
geleugnet,  dass  im  spiitern  Sanskrit  und 
sonst  in  indischen  Dialekten  wirkliche 
Zieldative  vorkommen." 

This  time,  as  will  be  seen,  Delbriick, 
rejecting  speculation,  arrives  at  the  conclu- 
sion that  the  dative  is  a  grammatical  case, 
by  an  appeal  to  its  use  in  the  oldest  liter- 
ary monuments  and  shifts  upon  Gaedicke 
the  responsibility  of  the  use  of  the  expres- 
sion "which  the  predicate  concerns,"  to 
which  Whitney  had  forcibly  objected.  But 
when  we  remember  that  all  linguistic  de- 
velopment has  been  from  particulars  to 
generals,  that  in  the  verb  "give"  for  in- 
stance, the  idea  in  the  mind  of  the  first 
speakers  must  have  been  that  of  motion 
from  one  place  to  another  before  the  action 
could  be  completed,  it  seems  to  me  that 
the  remarks  of  Whitney,  p.  92,  upon  gram- 
matical forms  in  general  are  particularly 
appropriate.  "  To  explain  the  case  (dative) 
as  iper  se  the  indicator  of  a  grammatical 
relation,  namely,  that  of  something  affected 
by  the  predication,  appears  to  me  like  a 
virtual  confession  of  ignorance  made  under 
cover  of  a  claim  of  positive  knowledge. 
There  is  no  such  thing  in  language  as  an 
originally  grammatical  case  or  form  of 
any  kind,  this  can  only  be  the  outcome  of 
a  series  of  adapting  changes  passed  upon 
something  that  had  once  a  sensible  and 
definable  value.  One  might  as  well  ex- 
plain the  subjunctive  as  a  purely  gram- 
Kjatical  mode  indicating  contingency  of 


action ;  or  of  as  the  sign  of  the  grammati- 
cally adjective  relation  of  one  noun  to  the 
other ;  or  the  passive  as  a  voice  created  to 
signify  recipience  of  action." 

These  statements  will  appeal  forcibly  to 
most  students.  They  leave  us  no  right  to 
assume  that  the  dative  was  originally  a 
grammatical  case.  Does  an  examination 
of  the  uses  of  the  dative  in  the.  older  lan- 
guages prove  more  satisfactory  ?  Accord- 
ing to  Delbriick  such  an  examination 
decides  the  question  in  favor  of  the  "  geis- 
tige Auffassung."  Why?  ''Because  the 
dative  in  the  Veda  for  the  most  part  de- 
notes persons."  Which  fact  rightly  inter- 
preted in  connection  with  the  other  means 
of  denoting  motion  to,  means  simply,  that 
at  the  time  of  our  oldest  literary  monu- 
ments, prepositions  had  limited  somewhat 
the  use  of  the  simple  dative  as  the  case  of 
end  of  motion.  In  fact  comparative  gram- 
mar is  not  of  great  assistance  to  us,  a  con- 
fession which  Whitney  makes  (p.  96)  with 
regard  to  the  accusative,  but  its  applica- 
tion is  not,  I  suppose,  confined  to  that 
case.  "  It  is  a  matter  of  course  that  no 
mere  study  and  classification  of  the  uses 
of  the  accusative  [dative]  will  ever  bring 
us  to  a  peremptory  theory  of  their  origin 
and  mutual  connections.  The  shifts  and 
transfers,  the  extensions  and  restrictions, 
gradually  brought  about  by  usage,  are  too 
manifold  and  baffling  for  that." 

Compai'ative  grammar  has  indeed  ren- 
dered an  uncertain  sound,  as  Delbriick's 
guarded  expression  clearly  shows.  What- 
ever his  opinion  of  the  matter  may  be,  the 
fact  still  remains  that  the  dative  is  used  to 
denote  end  of  motion  in  all  Indo-European 
languages,  and  that  not  only  with  verbs 
which  express  motion,  but  with  the  larger 
class  of  those  whose  action  necessarily  im- 
fdies  motion. 

If,  then,  we  wish  to  arrive  at  a  conclu- 
sion, we  must  have  recourse  to  theory,  and 
we  must  approach  the  subject  prejudiced 
in  favor  of  the  local  view.  (Whitney,  p.  97). 
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"  It  may  be  laid  down  as  a  universal 
truth  that  all  designation  of  the  relation 
of  objects,  as  well  as  of  objects  themselves 
and  their  activities,  begins  with  what  is 
most  physical,  most  directly  apprehensible 
by  the  senses.  Among  the  relations  of 
objects  those  of  place  are  obviously  the 
most  physical  and  sensible,  and  our  lan- 
guages are  filled  with  results  of  the  trans- 
fers of  designation  from  local  to  more  ideal 
relations."     (Whitney,  p.  91.) 

We  may  further  agree  with  Whitney  re- 
garding the  antecedent  improbability  that 
in  any  scheme  of  designation  of  local  rela- 
tions, the  simple  and  fundamental  io- rela- 
tion would  be  left  out.  But  should  we 
look  to  the  accusative,  as  Whitney  main- 
tains, for  the  designation  of  this  <o-relation? 
I  think  not.  Surely  the  statement,  "  the 
direct  object  designates  the  person  or 
thing  to  or  unto  or  wpon  which,  the  action 
expressed  by  the  verb  directs  or  expends 
itself,"  (Whitney,  p.  96),  can  be  but  par- 
tially affirmed.  The  direct  object  does 
designate  the  pei'son  or  thing  wpon  which 
the  action  of  the  verb  expends  itself;  but 
to  assign  to  it  the  functions  of  a  to-  and  an 
«nto-relation  is  to  make  a  statement  un- 
warranted by  the  facts.  In  no  case  in 
which  an  accusative  form  denoting  "  the 
place  to  which  "  follows  a  verb,  can  the 
noun  be  said  to  have  any  special  part  in 
the  action  of  the  verb,  such  part  as  we  are 
wonted  to  expect  the  direct  object  to  have. 
Compare  domum  and  mundam  in  the  sent- 
ence Scipio  domum  redudus  est,  and  Deus 
mundum  aedificavit.  There  is  a  great  dif- 
ference between  the  notions  expressed  by 
these  accusatives.  Mundum  designates  the 
thing  upon  which  the  action  of  the  verb 
directs  or  expends  itself;  while  this  is  not 
true  of  domum  simply  because  domum  does 
not  participate  in  the  action  of  the  verb  at 
all.  That  domum  is  used  with  a  passive 
verb  shows,  moreover,  that  we  have  to  do 
with  a  phenomenon  entirely  different  from 
the  direct  object. 


If,  now,  the  use  of  the  accusative  with- 
out a  preposition  as  a  goal  of  motion  is  an 
original  one,  we  should  find  many  ex- 
amples in  Indo-European  literatures.  As 
a  matter  of  fact  these  examples  are  excep- 
tional and  by  no  means  such  as  to  deter- 
mine the  character  of  the  case.  In  Sanscrit 
it  is  found  with  a  few  verbs  only ;  in 
Homer  its  use  is  equally  restricted  ;  "  die 
griechische  Prosa  scheint  sich  dieses  Ac- 
cusativs  durchaus  entschlegen  zu  haben ;  " 
in  Latin  it  is  used  "  neben  Verben  der 
Bewegung  in  der  Sprache  des  Volkes  und 
bei  Dichtern  bei  mehreren  Ortsbegriffen, 
in  der  klassischen  Sprache  nur  noch  bei 
Namen  von  Stiidten  und  Inseln,  und  in 
domum,  domos,  rus ;  "  "  aus  dem  German- 
ischen  lasst  sich  ausser  heim  in  heimgehen, 
das  aber  nicht  mehr  als  Accusativ  emp- 
funden  wird,  einiges  aus  dem  Altnordis- 
chen  und  Angelsachischen  beibringen ;  im 
Litauischen  ist  dieser  Accusativ  nicht,  im 
Slavischen  kaum  nachgewiesen,"  (Brug- 
mann.  Vol.  Ill,  364).  Not  a  very  encour- 
aging outlook  this,  for  the  accusative  as 
the  original  case  of  the  to-relation. 

It  is  not  my  object  to  determine  the 
fundamental  meaning  of  the  accusative 
case.  Without  going  into  a  discussion  of 
the  question,  I  shall  sim^,./  say  that  I  re- 
gard it  as  the  case  of  the  -wj^on-relation — 
a  notion  which  is  at  least  as  primitive  as 
that  of  motive  to  a  place.  The  accusative 
as  a  goal  of  motion,  therefore,  represents  a 
"  transfer."  It  is  noteworthy  that  in  Latin 
motion  to  or  toivard  is  regularly  expressed 
by  ad  or  in  with  the  accusative  case.  Now 
when  prepositions  came  into  use,  there 
must  have  been  a  feeling  on  the  part  of 
speakers  —  and  the  feeling  must  have 
grown  rapidly — that  the  preposition  ex- 
pressed the  relation,  whatever  that  might 
be ;  consequently  there  would  be  a  ten- 
dency to  attach  to  the  j^reposition  the  less 
highly  inflected  part  of  the  noun.  It  is 
true  in  general,  I  think,  that  with  regard 
to  form,  the  accusative  stands  nearer  to  the 
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nominative,  or  stem,  than  any  other  ob- 
Hque  case;  in  a  large  chiss  of  nouns — neu- 
ters— the  two  cases  are  identical.  In 
modern  languages  we  learn  as  a  primary 
rule  that  the  accusative  is  the  proper  case 
to  use  with  prepositions.  It  is  not  too 
much  to  say  that  the  introduction  of  pre- 
positions tends  to  simplify  case-forms,  or, 
in  other  words,  the  accusative  with  preposi- 
tion absorbs  the  functions  of  other  cases. 
But  the  well  known  rule  of  Latin  gram- 
mar tells  us  that  "  names  of  towns  are 
used  without  the  preposition,  and  that 
domus  and  rus  are  used  like  names  of 
towns."  It  would  be  nearer  the  truth  to 
say  that  domus  omits  the  prepositions,  and 
rus  and  names  of  towns  are  used  like 
domus.  For  undoubtedly  the  introduction 
of  prepositions  to  express  relations,  brought 
the  accusative  after  them,  and  in  the  case 
of  domus,  a  word  which  comes  natural  to 
every  tongue,  and  is  used  more  frequently 
than  any  other  as  the  end  of  motion, 
familiarity  bred  contempt  for  the  preposi- 
tion. Thus  the  idiom  crystallized  in  the 
case  of  domus,  was  transferred  to  rus  and 
similar  nouns. 

Having  thus  disposed  of  the  simple  ac- 
cusative and  the  accusative  with  preposi- 
tions as  the  original  method  of  expressing 
the  to-relation,  we  must  find  a  substitute 
for  them.  Notwithstanding  all  that  has 
been  written  against  the  view,  I  think  we 
must  find  it,  if  we  find  it  at  all,  in  the 
dative.  Any  attempt  to  prove  that  the 
dative  is  the  original  case  of  the  to-relation, 
must  be  futile ;  but  the  following  consid- 
erations seem  to  me  to  speak  loudly  in  its 
favor : 

1st.  No  other  case-form  has  the  slightest 
claim  to  be  considered  such.  The  only 
rival  of  the  dative  in  this  domain  is  the 
accusative,  and  that  is  the  upon-case — an 
expression  which  is  by  no  means  synony- 
mous with  the  to-  and  unto-ease. 

2nd.  The  frequent  use  of  the  dative  in 
all  Indo-European  languages  with  verbs 


like  go,  bring,  &c.,  where  the  dative  ex- 
presses either  end  of  motion  or  nothing. 
This  can  hardly  be  accidental.  While  it 
cannot  be  expected  that  any  case-system 
will  remain  perfect,  still  it  must  be  ac- 
knowledged that  the  development  of  forms 
has  been  in  the  direction  of  simplicity. 
But  the  transfer  of  a  to-relation  from  the 
accusative  to  the  dative  would  be  diamet- 
rically opposed  to  such  development.  The 
dative  in  Latin  poetry  is  of  the  nature  of 
confirmatory  evidence,  as  poetry  is  notably 
partial  to  i^rimitive  forms  of  all  kinds. 

3rd.  The  use  of  the  dative  with  verbs 
implying  motion  to  or  toward.  This  covers 
the  indirect  object,  which  has  been  regard- 
ed as  the  special  function  of  the  dative. 
The  difference  between  Onsend  Htgeldce 
beadu-scruda  betst  and  Gif  Htgeldce  beadu- 
scriida  betst  (so  far  as  the  relation  of  noun 
to  verb  is  concerned),  consists  in  this :  the 
verb  in  the  first  sentence  denotes  motion 
simply,  while  the  verb  in  the  second  con- 
notes it.  In  each  case  Htgeldce  is  the  end 
of  motion.  The  fact  that  the  dative  with 
verbs  of  these  classes  usually  represents  a 
l^erson — a  fact  to  which  Delbriick  attaches 
great  importance — is  of  no  weight,  inas- 
much as,  logically  considered,  the  end  of 
motion  may  as  well  be  a  person  or  thing 
as  a  place. 

4th.  The  characteristic  of  the  dative 
seems  to  point  directly  to  motion  to  or 
toward  as  the  original  meaning  of  the  case. 
According  to  Brugmann,  the  characteristic 
of  the  dative  singular  is  ai  or  simply  i. 
What  is  this  i  ?  1  am  inclined  to  see  a 
relation  between  it  and  the  pronoun  i  or  ei. 
To  be  sure  this  i  has  already  been  em- 
ployed by  Schmidt,  Kuhn's  Zeit.,  XXV., 
6,  as  sign  of  the  plural  through  the  form 
toi.  Schmidt  would  thus  resolve  toi  into 
to-|-i=this  and  that=they,  who,  the,  &c. 
This  explanation  is  eminently  satisftxctory 
for  toi,  liut  this  i  could  have  been  attached 
to  other  words  as  plural  sign,  only  after  it 
had  entirely  lost  its  individuality.  No  one 
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would  seriously  maintain  that  our  primi- 
tive word-makers  attempted  to  render  a 
noun  plural — horse  for  instance — by  at- 
taching to  it  the  demonstrative  pronoun 
that.  Moreover  there  is  another  and  more 
common  plural  sign,  s.  Attached  to  a 
noun  the  pronoun  i  would  have  a  mean- 
ing, and  just  the  one  that  our  dative  case 
in  my  opinion  requires.  It  may  be  noted 
that  the  i  appears  in  the  plural  as  well  as 
in  the  singular  dative. 

Dative  in  Beowulf.  With  the  exception 
of  a  few  remains,  chiefly  pronominal,  of 
the  instrumental,  the  Old  English  inflec- 
tional system  contains  four  case-forms ; 
namely,  nominative,  genitive,  dative,  and 
accusative.  Comparing  this  scheme  with 
that  of  the  Sanscrit,  we  note  a  total  loss  of 
two  cases,  viz.,  the  locative  and  the  al)la- 
tive,  and  an  almost  complete  loss  of  the 
instrumental.  Of  the  relations  expressed 
by  these  lost  forms,  some  are  denoted  by 
means  of  prepositions,  others  have  become 
functions  of  the  remaining  oblique  cases, 
dative  and  genitive.  The  dative  has  ab- 
sorbed the  greater  number,  although  the 
line  of  division  is  not  always  closely 
drawn.  (Compare  the  ablative  relation  of 
separation,  Beowulf,  Q6d, gange-s getivaiinan.) 

Since  then,  the  dative  is  a  syncretical 
case,  it  has  been  deemed  best  to  classify 
the  examples  under  these  four  heads :  the 
pure  dative,  the  locative  dative,  the  instru- 
mental dative,  and  the  ablative  dative.  In 
this  abstract  only  the  principles  upon 
which  this  division  is  based  can  be  indi- 
cated. 

The  Pure  Dative.  The  Pure  Dative,  ex- 
pressing motion  to  or  totoard,  is  used  (a) 
with  the  verbs  beran,  bringan,  cuman, 
hweorfan,  sendan,  and  gespringan;  (b) 
with  verbs  whose  action  implies  motion — 
fon  aetfeolan,  krinan,  forniman,  forgrin- 
dan,  forgripan,  and  many  verbs  of  giving 
and  helping.  At  one  remove  from  class 
(b)  stand  verbs  of  saying  and  the  like. 
Next  comes  the  dative  of  interest,  used  in 


connection  with  all  verbs,  transitive  and 
intransitive,  to  denote  the  person  toward 
whom  the  action  is  directed — in  whose  in- 
terest the  action  is  performed.  The  sub- 
stantive verb  with  its  complementary  noun 
or  adjective  is  frequently  accompanied 
with  such  a  dative.  With  the  verb  "  to 
be  "  used  absolutely,  and  with  nouns  like 
hand,  heart,  &c.,  the  dative  takes  upon 
itself  the  idea  of  possession.  In  such  col- 
locations as  wilcuman,  Deniga  leodum  (1. 
389),  and  him  wilcuman  (1.  393),  the  dative 
seems  to  depend  upon  the  second  com- 
ponent of  the  leading  word. 

An  interesting  construction  is  that  of 
the  double  dative — to  which  and  for  which. 
The  latter  is  accompanied  by  the  preposi- 
tion to.  This  construction  recalls  the  Latin 
idiom.  It  is  especially  common  with  the 
verb  weordan,  and  survives  partially  in  the 
German  phrase  iverden  zu  (c£  zum  Geltich- 
ter  werden). 

The  dative  with  adjectives  is  a  common 
construction.  It  may  be  noted  that  the 
construction  with  forgripan  mentioned 
above,  is  found  also  with  the  adjective  of 
the  same  root  aetgraepe  (1.  1270). 

A  pronominal  dative  denoting  the  per- 
son of  the  subject,  accomj^anies  the  verb 
gewitan.  This  is  no  doubt  a  dative  of  in- 
terest— a  notion  which  is  more  prominent 
in  the  j^arallel  construction  with 
ondraedan. 

The  preposition  which  accompanies  the 
pure  dative  is  to.  It  is  used  to  express 
end  of  motion  and  purpose.  In  four  cases 
it  is  cleariy  redundant;  11.  270,  360,  1172, 
1579. 

The  Locative  Dative.  The  dative,  abso- 
lutely in  a  few  cases,  but  usually  in  con- 
nection with  a  preposition,  may  denote 
place  where  and  time  when — 11.  163,  233,  441, 
1008,  etc.;  88,  275.  741,  etc. 

The  prepositions  accompanying  this 
dative  are  on  and  its  doublet  in.  On  in 
the  sense  of  upon,  is  found  in  11. 1936, 2456, 
2466,  2906,  3127. 
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The  locative  is  also  found  with  aet,  aefter, 
ofer,  under,  beiweonum,  to.  For  examples 
of  the  last  see  11.  489,  1243,  1837,  1991. 

Instrumental  Dative.  The  idea  underly- 
ing the  use  of  the  dative  as  instrumental, 
is  that  of  association ;  11.  510,  538,  923, 
1012. 

In  11.  1023,  3140,  3147,  accompaniment 
and  means  are  expressed,  and  these  ex- 
amples may  serve  to  show  transition  from 
association  to  means,  which  is  the  idea 
most  frequently  expressed  by  this  dative. 

The  dative  of  price  is  found  in  11.  2497, 
2844,  2970,  3015. 

Degree  of  difference  is  expressed  in  11. 
1487,  2688  and  elsewhere ;  in  11.  625,  and 
1790,  examples  of  the  dative  of  specifica- 
tion are  to  be  found. 

The  verb  luealdan  is  regularly  followed 
by  the  instrumental,  11.  30,  465,  1058,  etc. 

The  prepositions  found  with  the  instru- 
mental are  such  as  involve  the  idea  of 
association — mid,  neah,  samod,  getenge,  be, 
to-geanes,  and  wit. 

The  Ablative  Dative.  The  fundamental 
idea  of  the  dative  as  representative  of  the 
ablative,  is  that  of  separation.  It  is  found, 
therefore,  with  verbs  signifying  removal 
and  the  like ;  11.  106,  143,  etc.  Source  is 
expressed  in  11.  12,  56,  59,  1357,  by  the 
simple  dative ;  by  the  dative  with  aet  in  11. 
630,  931, 1378,  2150,  2357,  2430,  2861.  It  is 
worthy  of  notice  that  this  same  notion  is 
expressed  by  to  with  the  verbs  wenan  and 
ahsian— II.  158,  525,  602,  1208,  1397,  2923. 

The  usual  prepositions  accompanying 
the  ablative  dative  are  from  and  of. 

[Abstract  of  thesis  presented  for  the  degree  of 
Doctor  of  Philosophy,  June,  JS94.] 


THE      EDUCATION      OF      WILLIAM 
LANGLAND. 

By   E.  M    HOPKINS. 

Few  authors  of  such  prominence  in 
literary  history  are  so  little  known  as 
regards  the  details  of  the  outer  life,  as  the 


author  of  "  Piers  the  Plowman."  What 
he  thought  is  fully  written;  what  he  was, 
is  to  be  read  only  between  the  lines  :  and 
while  to  read  between  the  lines  of  such 
work  as  his  is  interesting,  the  results  thus 
arrived  at  are  likely  to  be  open  to  question 
for  some  time  to  come. 

One  query  touching  his  outer  life  is  as 
to  the  probable  nature  and  extent  of  his 
scholastic  training,  whether  or  not  received 
at  one  of  the  great  universities,  and  if  so, 
under  what  circumstances.  Two  of  the 
most  eminent  students  of  the  life  and  work 
of  Langland,  Professor  ten  Brink  and  M. 
Jusserand,  agree  in  supposing  that  he 
received  a  university  training.  Professor 
ten  Brink  ^  believes  it  "  most  probable," 
and  thinks  it  also  probable  that  his  train- 
ing was  received  at  Oxford.  M.  Jusserand, 
in  his  recently  published  work,^  is  much 
more  specific.  He  says,''  "  Certain  sciences 
of  which  he  had  a  tincture  were  taught 
only  at  the  universities,  and  he  could  only 
have  acquired  a  knowledge  of  them  at 
Oxford  or  Cambridge."'  He  shows  that 
clerks  in  priory  schools  often  received 
licenses  to  attend  lectures  at  the  universi- 
ties and  elsewhere;  and  he  shows  also  that 
the  list  of  Langland's  attainments  includes 
"  theolog}',  logic,  grammar,  prosody,  law, 
natural  history,"  and  astronom}^  He 
knows  something  of  French,  something  of 
the  classics,  and  a  great  deal  of  mediaeval 
Latin. 

One  may  well  hesitate  before  doubting 
a  conclusion  advanced  by  so  distinguished 
a  student;  but  it  happened  that  in  a  the- 
sis' published  just  as  M.  Jusserand's  work 
appeared,  I  had  advanced  an  opposite 
opinion.  In  reviewing  my  work  in  search 
of  error,  while  I  find  that  the  facts  ad- 
duced bjr  M.  Jusserand  are  indisputable, 

iten  Brink,  Early  English  Literature,  p.  352. 

2  Piei's  Plowman.  A  Contribution  to  Ihe  History 
of  English  Mysticism.     New  York,  Putnam's,  1894. 

3  Ibid.,  p.  81  ff. 

■*  Character  ai.d  Opinions  of  William  Langland. 
Presented  to  the  Faculty  of  the  College  of  New  Jer- 
sey for  the  degree  of  Ph.D.,  1894. 
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I  find  that  they  make  his  conclusion 
merelj'  probable ;  and  I  still  believe  that 
there  are  other  facts  that  if  fully  estimated 
may  serve  to  incline  the  balance  of  proba- 
bility the  other  way. 

An  attempt  at  direct  investigation  yields 
little  evidence  upon  either  side,  beyond 
the  statement  that  at  an  early  age  he  was 
sent  to  school  by  his  father  with  the  aid 
of  friends,  and  that  he  remained  there 
till  he  learned  to  interpret  Holy  Writ  in 
Latin.*  He  dearly  loved  the  life  of  a 
st;holar,  but  at  an  undetermined  stage  in 
his  education,  his  friends  died  ;  and  com- 
pelled to  shift  for  himself,  the  young  man 
chose  the  life  of  a  cleric  because  he  did 
not  love  labor. 

The  next  fact  of  which  we  can  be  rea- 
sonably certain  is  that  at  about  the  year 
1362,  when  Langland  was  about  thirty 
years  old,  he  produced  the  earliest  version 
of  his  poem.  As  this  stands  so  near  to 
his  early  life,  as  compared  with  the  next 
version,  written  seventeen  years  later,  it 
ought,  at  least  by  implication,  to  show 
something  of  how  those  thirty  years  had 
been  passed.  But  it  does  not  show  much. 
It  is  full  of  indignation  against  wrong,  and 
indignation  that  is  more  vigorous  than 
that  expressed  later,  though  not  more  sin- 
cere. It  also  breathes  a  sjjirit  of  the  coun- 
try ;  its  scenes  are  oftener  those  of  the 
country  than  of  the  city,  though  it  shows 
that  the  author  had  already  become  well 
acquainted  with  London.  It  displays  a 
most  minute  knowledge  of  country  life 
and  of  wayfaring  life;  the  duties  of  the 
humbler  classes  of  society,  their  tools  and 
methods  of  using  them,  and  even  their 
food. 

Such  knowdedge  was,  of  course,  not  ac- 
quired in  the  university ;  but  by  this  time 
Langland  had  learned  Latin,  and  if  he  had 
had  friends,  time  and  an  opportunity,  why 
might  he  not  have  learned  it  at  the  uni- 
versity ?      To   examine  his   allusions  to 

6  Text  C,  VI,  35. 


portions  of  the  country  outside  of  London 
might  give  some  light,  but  it  proves  not 
to  do  so.  Almost  the  only  specific  allu- 
sion to  any  place  outside  of  London,  as 
one  with  which  the  author  is  acquainted, 
is  that  to  the  Malvern  Hills.  Taking  all 
the  texts  into  account,  the  number  of  allu- 
sions to  places  outside  of  London  is  very 
small;  and  if  any  use  can  be  made  of 
them  at  all  in  this  connection,  they  indi- 
cate a  general  acquaintance  with  the  coun- 
try lying  between  Shropshire  and  London, 
and  from  London  northeastward.  The 
lines  thus  indicated  would  pass  reason- 
ably near  Oxford  and  Cambridge;  and 
while  Cambridge  may  be  disregarded,  Ox- 
ford is  left,  between  the  boy  Langland  and 
London,  easily  accessible. 

Text  A,  the  earliest  version,  has  more  to 
say  of  men  and  less  of  books  than  later 
texts,  and  does  show  that  much  of  his 
early  life  had  been  passed  in  the  free  and 
open  air  of  the  fields.  If  he  knew  books 
and  sciences  at  this  time,  he  cared  less  to 
display  that  knowledge.  But  it  is  next 
in  order  to  ask  what  Langland  knew,  in 
order  to  determine  if  we  may,  where  that 
knowledge  was  acquired. 

In  passing,  it  may  be  noted  that  the  list 
of  Langland's  attainments  given  by  M. 
Jusserand  is  largely  taken  from  a  passage 
in  Text  A.*  We  may  not,  however,  think 
that  it  in  any  sense  indicates  what  Lang- 
land had  learned  at  the  university,  unless 
we  conclude  also  that  the  handicrafts  were 
taught  there,  and  the  instruction  empha- 
sized with  beatings.  But  it  seems  to  me 
of  more  importance  to  ascertain  not  only 
what  branches  of  learning  are  mentioned 
by  Langland,  but  how  much  he  knew  of 
each,  and  how  systematic  his  knowledge 
was. 

Langland  simply  mentions  the  "  seven 
arts  "  that  comprised  the  circle  of  scien- 
tific knowledge  of  his  time.  If  we  take 
some  of  these  up  individually,  we  find 

«  A,  XI,  127  ff, 
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that  he .  makes  a  feeble  use  of  a  single 
point  in  grammatical  theory  and  a  more 
spirited  one  of  some  fragments  of  logical 
formulae,  while  some  of  the  several  arts, 
including  astronomy  and  geometry,  he 
considered  it  evil  to  know.  With  the 
''Secretorum  Seci'etorum,"  the  source  of 
popular  knowledge  on  matters  scientific 
and  philosoj^hical,  he  was  apparently  not 
acquainted ;  and  if  we  examine  Gower's 
labored  summary  of  the  same  work,'  we 
shall  soon  conclude  that  Langland  knew 
little  and  cared  less  about  the  system  un- 
folded in  it.  He  does  not  even  define  the 
four  elements  correctly.* 

His  discussion  of  natural  history  and  of 
medical  science  is  based  on  the  Bestiaries, 
on  personal  observation,  on  popular  be- 
liefs, and  indirectly  on  Aristotle.  The 
scholar's  authorities  whom  Chaucer  quotes 
do  not  exist  for  Langland  ;  nor  has  he  the 
scholar's  habit  of  quoting  his  authorities. 
The  sum  of  his  medical  and  scientific 
knowledge  comes  to  little  ;  it  is  composed 
chiefly  of  old  wives'  fables  and  old  wives' 
remedies. 

In  attempting  to  make  use  of  his  know- 
ledge of  grammar  to  illustrate  the  distinc- 
tion between  Reward  and  Bribery,  he  suc- 
ceeds in  making  his  meaning  clear,  not 
because  of  his  illustration,  but  in  spite  of 
it.'  He  shows  his  interest  in  the  subject 
in  both  the  B-text'"  and  the  C-text,  but 
had  either  taken  it  up  very  recently  or 
else  had  had  time  to  forget  much  that  he 
may  once  have  known  of  its  theory. 

His  knowledge  of  logic,  which  M.  Jus- 
serand  shows  to  be  involved  in  his  use  of 
certain  formulae  of  disputation,  or  rather 
certain  portions  of  those  formulae,"  seems 
to  be  exhibited  in  no  other  way.  But 
with  law  and  legal  forms  he  shows  a  greater 
familiarity,  and  in  Text  A''^  speaks  of  copy- 

'  Gower's  Confessio  Amantis,  Part  VII. 

8  Thesis,  p.  240. 

9  C,  IV,  335  ff. 
lOB,  XV,  365. 

"  Jusserand,  Piers  Plowman,  p.  82, 
"A,  VIII,  42. 


ing  for  merchants  what  were  presumably 
legal  papers.  Moreover,  he  refers  often  to 
Westminster  and  describes  its  practices. 
Possibly  his  logical  and  legal  formuke  were 
learned  at  the  same  place,  and  that  place 
the  court  of  law,  near  which,  if  anywhere, 
a  copyist  might  find  employment. 

Formal  philosophy  Langland  had  from 
a  single  passage  of  a  single  author,  quoted 
and  requoted  until  it  was  evidently  re- 
garded as  common  j^roperty."  He  has  his 
own  philosophy  and  his  own  political  sci- 
ence, but  these  assuredly  not  those  of  the 
books  of  his  time,  and  as  little  systematic 
as  anything  yet  noticed. 

He  knows  the  measures  in  music,  as 
was  necessary  if  he  was  to  sing  for  the 
souls  of  the  departed.  He  knows  of  course, 
best  of  all,  the  Vulgate,  and  the  doctrines 
and  practices  of  the  church  of  which  he 
was  a  member.  He  could  mistranslate  a 
Latin  passage  not  from  the  Vulgate.  He 
knows  some  French,  and  seems  to  have  a 
general  acquaintance  with  the  contents  of 
some  French  books. 

In  this  review,  those  arts  stand  outmost 
prominently  of  which  Langland  made  use 
in  obtaining  a  livelihood,  but  there  is 
nothing  to  show  where  he  had  learned 
them.  It  may  be  asked  finally  what  books 
Langland  knew,  in  order  to  determine 
where  he  was  likely  to  see  them. 

The  list  is  given  very  fully  by  Professor 
Skeat.'*  I  have  endeavored  to  ascertain 
the  number  of  quotations  from  all  the 
sources  mentioned,'^  and  I  find  that  of 
about  475  almost  nine-tenths  are  from  the 
Vulgate,  from  the  services  of  the  church, 
from  the  church  fathers,  and  from  Latin 
hymns.  Of  the  rest,  there  are  five  from 
the  "  Legenda  Aurea  "  of  Jacobus  de  Vo- 
ragine,  nine  from  the  "  Disticha  de  Mori- 
bus  ad  Filium  "  of  Dionysius  Cato,  three 
from  the  "  Historia  Scholastica  "  of  Peter 


13  Thesis,  p.  272. 

H  Piers  Plowman,  E.  E.  T.  S.  edition.  Vol.  IV,  §  1 , 
p.  512. 
15  Thesis,  p.  285. 


44 


THE  PRINCETON  COLLEGE  BULLETIN 


Comestor,  two  from  the  "  Compendium  " 
of  Peter  Cantor,  and  one  each  from  Boe- 
thius  and  Juvenal.  Then  there  are  three 
or  four  in  French  which  Professor  Skeat 
has  been  unable  to  trace,  and  suspects  to 
be  of  Langland's  own  composition.  There 
are  also  many  general  allusions  to  these 
and  other  literary  sources. 

Langland's  few  direct  references  to  au- 
thors are  often  incorrect,  or  he  gives  the 
sense  of  the  authors  quoted  rather  than 
their  exact  words.  Such  errors  are  fewer 
in  the  references  to  the  Vulgate,  but  occur 
even  there.  Many  references  are  clearly 
second-hand  or  else  purely  general.  It 
seems  evident,  therefore,  that  while  Lang- 
land  had  a  most  retentive  memory,  he  had 
access  to  only  a  few  volumes,  in  which 
quotations  from  all  sources  abounded  after 
the  fashion  of  the  time,  and  those  vol- 
umes such  as  were  most  likely  to  be  found 
in  "  priory  orminster "  or  in  monastic 
schools.  And  his  general  knowledge  is 
so  very  general  that,  while  it  might  in- 
deed have  been  gathered  in  his  youth, 
at  a  time  when  all  studies  were  of  interest 
to  him,  it  might  as  easily  have  been  gath- 
ered through  intercourse  with  reading 
men. 

In  summary,  then,  it  seems  that  a  jios- 
itive  conclusion  with  reference  to  the  uni- 
versity question  cannot  be  arrived  at  from 
any  evidence  yet  presented.  Langland's 
travels  probably  led  him  near  the  Univer- 
sity of  Oxford,  but  there  are  no  local  allu- 
sions to  show  actual  acquaintance  with  it. 
M.  Jusserand  has  shown  that  students  at 
monastic  schools  frequently  did  attend 
courses  of  lectures  at  the  great  universi- 
ties, hence  it  was  possible  for  Langland  to 
do  so.  He  knew  something  of  many  sub- 
jects that  were  taught  at  the  universities, 
and  taught  there  only,  so  far  as  systematic 
instruction  was  concerned.  But  examina- 
tion shows  that  what  he  knew  upon  such 
of  these  subjects  as  were  most  likely  to 
be  learned  in  this  way  was  so  little  as  to 


be  practically  nothing,  and  was  not  sys- 
tematic, at  a  time  when  instruction  was 
nothing  if  not  systematic,  according  to  the 
ideas  of  the  scholastics.  The  books  that 
he  knew  were  such  as  would  be  found  in 
monastic  schools  as  well  as  in  the  univer- 
sities, while  those  that  he  merelj^  men- 
tions are  such  as  others  might  mention  to 
him.  One  can,  therefore,  from  these  con- 
siderations neither  affirm  nor  deny  that 
Langland  may  have  attended  a  few  lect- 
ures at  a  university.  If  any,  their  num- 
ber must  have  been  small ;  for  the  scholas- 
tic methods  were  systematic  and  authori- 
ties were  cited  at  every  turn,  as  may  easily 
be  verified  from  the  work  of  Gower  or 
Chaucer — more  easily  still  from  j^rose  wri- 
ters of  the  period.  And  Langland,  who 
dearly  loved  learning,  to  whom  school  was, 
as  he  says,  a  heaven  upon  earth,  whose 
memory  was  retentive,  should  it  seems 
have  retained  something  more  of  what  he 
had  heard  than  a  few  disconnected  and 
sometimes  unintelligible  scraps.  Had  he 
not  more  probably  gathered  these  scraps 
from  contact  with  men  who  had  been 
where  he  had  not  been  ? 

Finally,  what  is  to  me  the  strongest  ar- 
gument still  remains,  and  I  simi^ly  restate 
it  as  at  first  advanced."'  This  is  that  there 
is  nowhere  in  either  text  the  slightest  refer- 
ence to  any  university  or  the  slightest  re- 
flection of  university  life.  The  poem  does 
reflect,  with  this  exception,  all  the  life  that 
Langland  had  presumably  lived  ;  not  a 
life  of  great  variety,  but  as  varied  as  that 
of  most  men  There  is  the  country  of  his 
boyhood,  and  the  crowded  streets  of  Lon- 
don ;  the  law  court,  and  the  church.  He 
mentions  the  school  of  his  early  days  and 
its  influence  upon  him.  All  excejjt  the 
school  is  described  or  reflected  in  detail ; 
the  details  sometimes  including  the  names 
of  places.  Whatever  has  touched  him 
closely,  has  deeply  interested  him,  is  thus 

16  Thesis,  p.  2S7. 
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reflected.  I  cannot  esca^je  the  conclu- 
sion that  his  school  life  was  comparatively 
brief,  and  that  even  a  brief  experience  of 
university  life  would  have  so  impressed 
him  that  we  should  surely  find  evidence 
of  it.  But  the  only  evidence  is  that  pride 
in  a  little  learning  that  a  man  almost 
wholly  self-taught  might  be  supposed  to 
feel,  and  that  general  and  shght  know- 
ledge of  many  subjects  that  a  diligent 
student  much  in  company  with  students 
might  easily  acquire. 


(Abstract  of  a  thesis  presented  for  the  degree  of 
Doctor  of  Philosophy,  June,  189J.) 


THE    KANTIAN     EPISTEMOLOGY    AND 
THEISM. 

By  C.  W.  HODGE. 

Reality  is  the  presupposition  of  all  phi- 
losophy, and  the  determination  of  its  na- 
ture and  the  relations  of  its  parts  to  each 
other  is  the  problem  of  philosophy.  With 
this  problem  is  that  of  knowledge  most 
closely  connected,  for  as  reality  becomes  a 
part  of  our  conscious  experience  we  can 
define  knowledge  as  the  idea  of  reality. 

Kant's  problem  is  that  of  knowledge. 
He  seeks  to  show  the  imi^ossibility  of  all 
dogmatic  proofs  of  the  possibility  of  know- 
ledge, and  also  to  vindicate  knowledge  in 
the  sphere  of  science  against  the  skepti- 
cism of  Hume. 

This  dissertation  is  an  attempt  to  ex- 
amine his  Epistemology  and  Theistic  dis- 
cussion. 

First  is  a  brief  discussion  of  the  rational 
movement  of  Descartes,  Spinoza,  Leibnitz, 
and  Wolff,  and  also  of  the  empirical  move- 
ment through  Locke  and  Hume,  showing 
mechanism  to  be  the  prevailing  category 
of  both  these  philosophies.  Then  Kant's 
relation  to  both  is  shown.  He  shows  that 
neither  from  the  analysis  of  concepts,  nor 
from  the  contact  of  objects  with  our  sense 
organs,  can  the  possibility  of  knowledge 
be  demonstrated.      The   former   method 


gives  only  analytic  judgments,  the  latter 
only  a  •posteriori  ones.  Kant's  problem, 
then,  is  to  inquire  how  judgments  are  j^os- 
sible  which  are  at  once  synthetic  and  a 
priori.  Our  dissertation  seeks  to  show 
that  two  presuppositions  are  necessary  ; 
the  first  of  which  is  the  great  constructive 
work  of  Kant,  and  the  latter  of  which  he 
neglected,  and  so  was  led  into  the  nega- 
tive side  of  his  system.  The  first  presup- 
position is  the  activity  of  mind.  This  is 
brought  out  by  Kant,  in  the  "  Critique  of 
Pure  "Reason,"  in  the  spheres  of  percep- 
tion and  scientific  cognition;  and  in  the 
deduction  of  the  categories  he  shows  that 
everything  is,  and  is  object  of  knowledge 
only  for  a  unifying  self-consciousness. 

The  second  presupposition  necessary  to 
knowledge  is  that  reality  is  rational.  It 
is  sought  to  show  that  Kant  failed  to  real- 
ize this,  and  that  in  accepting  the  mechan- 
ical presuppositions  of  Hume  himself  he 
was  led  to  the  negative  conclusions  which 
contradict  the  spirit  of  his  own  system. 
It  is  shown  that  the  spirit  of  the  Critique 
of  Pure  Reason  is  against  the  acceptation 
of  Hume's  mechanical  presuppositions, 
since  the  truth  of  this  second  postulate  of 
knowledge — i.  e.,  the  rationality  and  spir- 
ituality of  reality — follows  from  the  truth 
of  the  first  postulate,  which  it  is  Kant's 
own  work  to  expound.  The  contradic- 
tions involved  in  its  denial  are  shown  in 
an  examination  of  Kant's  doctrine  of  the 
"  Synthetic  Unity  of  Apperception,"  and 
that  of  the  subjectivity  of  the  categories 
where  that  of  causality  is  taken  for  dis- 
cussion. The  conclusion  is  reached,  first, 
that  there  is  a  unity  of  experience ;  and, 
secondly,  an  objectivity  of  the  categories 
both  diff'erent  from  Kant's  view,  where 
the  unity  of  experience  is  external  and 
mechanical,  not  organic  ;  and  the  objec- 
tivity of  the  categories  is  empirical,  not 
metaphysical. 

Passing  on  to  the  sphere  of  metaphysics, 
we  have  Kant's  treatment  of  the  ideas  of 
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Reason  in  Rational  Psychology,  Rational 
Cosmology,  and  Rational  Theology.  Kant 
is  criticised  in  the  first  place  for  making 
them  mere  logical  universals,  and  in  the 
second  place  for  holding  them  to  be  mere- 
ly subjective.  One  source  of  the  doctrine 
of  their  subjectivity  is  the  fact  that  he  be- 
lieves them  to  be  merely  logical  univer- 
sals, and  the  other  reason  is  his  failure  to 
recognize  that  the  real  is  rational.  Both 
of  these  points  are  discussed. 

Taking  up  now  especially  the  problem 
of  Theism  or  Rational  Theology — i.  e.,  the 
determination  of  the  nature  of  Absolute 
Being  and  its  relation  to  the  Relative — 
a  brief  introduction  is  given  showing  the 
importance  of  this  problem  in  justification 
of  the  second  postulate  of  knowledge, 
and  the  fact  that  the  doctrines  of  imma- 
nence and  transcendence  are  to  be  united. 
The  doctrine  of  immanence  alone  gives  a 
pantheistic  system  like  Hegelianism,  while 
that  of  transcendence  alone  results  in  Ag- 
nosticism. It  is  by  holding  transcend- 
ence only  and  the  doctrine  of  the  mechan- 
ical relation  of  God  to  the  world  that  Kant 
is  led  to  his  destructive  criticism  of  the 
theistic  arguments  ;  but  it  is  really  Deism, 
not  Theism,  which  he  criticises.  He  should 
have  admitted  the  truth  of  immanence. 
However,  only  a  self-conscious  personal 
spirit  can  be  both  immanent  and  trans- 
cendent. The  question  is,  what  grounds 
have  we  for  aj^plying  these  categories  to 
the  absolute  ?  The  grounds  are  the  theis- 
tic arguments. 

Before  examining  these  it  is  shown  that 
it  is  not  the  God  of  Theism,  rightly  under- 
stood, which  Kant  makes  the  basis  of  his 
discussion,  and  his  mechanical  idea  of  God 
is  criticised. 

Next  come  the  theistic  arguments,  which 
are  stated,  and  Kant's  criticism  of  them 
examined. 

First,  the  Ontological  argument.  This 
has  two  sides.  A  priori  it  tells  us  that  if 
Absolute  Being  exist,  we  must  predicate 


infinity  of  its  attributes  and  identify  it 
with  the  All-Perfect  Being ;  a  posteriori 
this  argument  expresses  the  truth  that 
God,  through  this  perfect  idea,  has  spoken 
in  and  to  the  consciousness  of  humanity, 
so  that  His  existence  and  nature  can  be 
in  part  inferred  therefrom.  Three  possi- 
ble views  are  stated  with  reference  to  this 
argument  :  First,  that  of  Anselm,  who 
holds  it  to  be  an  a  priori  demonstration  of 
existence;  second,  that  of  Leibnitz,  which 
does  not  differ  materially  from  Anselm's  ; 
third,  the  position  stated  above.  Kant 
overthrows  the  first  two  of  these  positions 
by  showing  the  difference  between  ana- 
lytic and  synthetic  judgments,  and  that 
being  is  not  a  real  predicate.  The  third 
view  he  leaves  untouched. 

Second,  the  Cosmological  argument, 
which  is  given  us  by  Aristotle.  This  is 
the  argument  for  a  First  Mover  conceiv- 
ing the  world  under  the  category  of  mo- 
tion, or  the  argument  from  the  contingent 
to  the  necessary.  In  meeting  the  Kantian 
criticism  here,  the  i'unction  of  this  argu- 
ment is  stated  as  merely  giving  the  exist- 
ence of  Necessary  Being  without  determin- 
ing its  nature;  and  it  is  shown  that  Kant 
criticises  this  argument  because  it  does 
not  do  the  work  of  the  ontological  as  well 
as  its  own.  His  other  criticism  of  this 
argument  is  the  denial  of  a  metaphysical 
use  of  the  causal  category,  -which  denial  is 
shown  to  be  the  result  of  an  a  priori  as- 
sumption that  the  causal  sequence  of  sci- 
ence is  the  only  kind  of  causality,  and  to 
overlook  the  fact  that  this  involves  some- 
thing more. 

Third,  the  Teleological  argument,  which 
reasons  from  the  order  and  adaptation  ob- 
servable in  Nature  to  design,  and  thence 
to  the  Intelligence  of  the  Absolute. 

Kant  has  two  criticisms  of  this  argu- 
ment in  the  "  Critique  of  Pure  Reason." 
First,  in  this  manner  we  can  only  infer 
the  existence  of  an  intelligent  Architect, 
not  a  Creator  of  the  world ;  and,  secondly, 
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only  an  intelligence  proportional  to  the 
effects,  which  are  relative  only.  As  to  the 
first  criticism,  it  is  shown  that  it  demands 
too  much  of  this  argument,  which  only 
seeks  to  show  that  the  Absolute  is  possessed 
of  intelligence  ;  and,  moreover,  that  it 
could  be  brought  forward  only  if  order 
were  something  superimposed  on  phenom- 
ena and  not  of  their  very  essence.  The 
other  objection  is  granted  as  not  being  the 
function  of  this  argument. 

Kant's  most  subtle  objection  to  thetele- 
ological  argument  is  found  in  the  "  Critique 
of  Judgment."  Before  the  discussion  of 
this  the  argument  is  further  discussed 
and  analyzed  into  three  steps  :  First,  the 
observation  of  order  and  adaptation  in 
nature;  second,  the  inference  of  finality 
from  this ;  and,  third,  the  inference  of  in- 
tentionality  from  finality.  These  points 
are  discussed  briefly  and  the  theory  of 
Hartmann  touched  upon.  Kant's  discus- 
sion in  the  "  Critique  of  Judgment  "  is  put 
under  these  heads  for  examination.  The 
nerve  of  his  criticism,  however,  is  that 
finality  is  merely  a  subjective  principle  of 
the  reflective  judgment — i.  e.,  it  is  not  a 
category  which  renders  experience  possi- 
ble— but  is  reached  by  trying  to  find  a 
concept  for  an  empirical  law.  His  doc- 
trine of  finality  is  open  to  the  following 
objections : 

First,  his  deduction  of  the  princijile  of 
finality  from  a  necessity  of  connecting  the 
spheres  of  nature  and  freedom,  while  true 
and  at  the  foundation  of  all  spiritual  meta- 
physics, is  out  of  place  in  this  argument, 
which  has  to  do  merely  witti  the  sphere 
of  natural  phenomena,  and  is  wholly  a 
•posteriori.  Hence,  even  were  reason  not 
ontologic,  the  objection  is  irrelevant,  as  we 
are  not  discussing  reason's  highest  cate- 
gory in  this  place. 

Secondly,  the  doctrine  of  the  subjective 
nature  of  this  a  posteriori  category  is  open 
to  criticism.  It  is  conceded  that  it  is  not 
objective  in  the  sense  of  conditioning  ex- 


perience as  the  causal  category,  but  it  is 
denied  that  experience  is  unable  to  prove 
it.  It  is  forced  upon  us  by  observation  of 
nature.  This  point  is  discussed,  but  must 
here  be  omitted  for  want  of  space.  Also, 
it  is  to  be  remembered  that  it  is  finality, 
and  not  intentionality,  which  is  under  dis- 
cussion. 

The  dissertation  is  concluded  with  an 
examination  of  the  "  Metaphysics  of  Eth- 
ics," and  the  "Critique  of  Practical  Rea- 
son," so  far  as  these  bear  on  the  theistic 
problem.  It  is  sought  to  show  that  God 
stands  in  too  external  a  relation  to  Ethics 
in  Kant's  doctrine;  and,  further,  that  if 
our  noumenal  self  carry  with  it  a  moral 
ideal,  God  also  must  be  conceived  as  pos- 
sessed of  moral  attributes. 

Finally,  Kant  is  criticised  as  to  the 
grounds  for  holding  that  our  moral  nature 
alone  opens  to  us  the  noumenal  world. 
These  points  also,  though  fully  discussed, 
must  here  be  omitted. 

It  is  concluded  that,  though  he  was 
held  back  by  the  mechanical  categories  of 
the  eighteenth  century,  Kant,  more  than 
any  other,  broke  their  force ;  and  that  his 
work,  on  the  whole,  was  constructive. 


(Abstract  ot  Thesis  presented  for  the  degi'ee  of 
Doctor  of  Philosophy,  June,  1894.) 


SUMMARY      OF     ARTICLES      IN      THE 
BANKER'S    MAGAZINE. 

By   W.    M.    DANIELS. 

In  the  January  number  for  1895  was 
published  an  article  on  the  Poj^ular  Char- 
acter of  the  National  Banks.  The  salient 
changes  in  the  original  constitution  of  the 
National  Banks  are  discussed,  and  the  ex- 
isting system  is  compared  with  the  system 
created  by  the  Acts  of  1863  and  1864.  The 
three  most  important  changes  are  the 
abolition  of  certain  quasi-monopoly  feat- 
tures,  the  decreased  importance  of  circula- 
tion as  a  source  of  profit,  and  the  shifted 
territorial  center  of  banking  activity.     The 
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monopoly  features  which  have  disappeared 
were  the  Hmitation  on  the  aggregate  circu- 
lation, and  the  high  bond  deposit  origin- 
ally required  as  the  basis  for  the  note  cir- 
culation. The  limitation  of  the  aggregate 
circulation  was  first  fixed  at  $300,000,000 ; 
then  raised  to  $354,000,000,  and  finally 
abolished  altogether  by  the  Resumption 
Act  of  1875.  The  minimum  bond  deposit 
required  was  reduced  from  $30,000  to  $12,- 
500  in  1882.  The  effect  of  this  latter  pro- 
vision was  largely  to  increase  the  number 
of  national  banking  concerns  in  the  south- 
west and  west.  A  statistical  table  com- 
piled from  the  annual  Reports  of  the  Comp- 
troller of  the  Currency  for  the  past  five 
years  shows  the  westward  trend  of  bank- 
ing activity.  The  decrease  in  the  ag- 
gregate note  circulation,  due  to  the  vol- 
untary retirement  of  issues,  shows  the  de- 
creased importance  of  circulation  as  a 
source  of  banking  profit. 

In  the  February  number  of  the  magazine 
appeared  an  article  upon  the  Low  Prices 
of  Products.  A  statistical  computation  is 
there  made  of  the  staple  crops  for  the  past 
year,  and  their  money  yield  to  the  pro- 
ducers. The  abnormally  low  range  of 
prices  for  two  of  our  exports  alone — cotton 
and  wheat — will  occasion  a  loss,  as  com- 
pared with  a  normal  year's  output,  of  some- 
thing like  $150,000,000.  The  analysis  of 
live  stock  and  provision  exports  for  the 
same  period  indicates  a  large  net  gain, 
however,  while  the  loss  on  the  export  of 
breadstufifs  is  over  $60,000,000. 

In  the  March  number  appeared  an  ar- 
ticle on  American  Imports  and  Exports 
for  four  years  past.  The  study  of  the  com- 
parative valuations  for  exports  and  im- 
ports since  1891  must  be  made  with  special 
regard  to  three  conditions  which  are  at 
present  of  vital  importance :  to  wit,  the  cur- 
rent commercial  stagnation  which  mirrors 
itself  in  a  dwindling  volume  of  trade,  the 
tariff  changes  which  irregularly  increased 


and  decreased  the  imports  of  certain  goods, 
and,  lastly,  the  abnormally  great  fall  in 
money  prices  which  has  taken  place  with- 
in the  last  two  years.  The  aggregate  ex- 
port valuations  for  the  past  four  years  pre- 
sent a  diminishing  series  of  957,  923,  854 
and  807  millions  of  dollars  respectively. 
The  import  series  runs  828,  876,  776  and 
676  millions  respectively.  The  greater  rel- 
ative decrease  in  imports  has  been  largely 
made  good  by  the  large  gold  exports  which 
have  occasioned  recently  so  much  alarm 
in  our  own  financial  circles.  In  the  mat- 
ter of  imports  the  greatest  shrinkage  is 
found  in  the  case  of  raw  textile  materials 
— flax,  hemp,  jute,  etc.  Manufactures  of 
iron  and  steel,  and  also  manufactures  of 
wool,  decreased  largely.  The  quantities  of 
tea  and  coffee  imported  increased,  and  the 
valuation  of  the  latter  by  almost  $10,000,- 
000.  In  the  matter  of  exports  the  greatest 
fall  in  valuation  is  to  be  found  in  the  item 
of  breadstuffs.  The  export  valuations  of 
cotton  for  1894  are  about  the  same  as  for 
the  year  preceding,  but  the  quantity  ex- 
ported that  year  will  exceed  that  of  1893 
by  a  million  bales.  This  gives  a  good  idea 
of  the  effect  of  low  prices  in  affecting  ag- 
gregate valuations  in  foreign  trade.  The 
volume  of  our  manufactured  exports  has 
remained  comparatively  steady,  though  it 
appears  that  Russian  petroleum  is  giving 
the  American  product  sharp  competition 
in  certain  foreign  markets. 

There  has  been  no  great  change  in  the 
geographical  distribution  of  our  foreign 
trade,  although  the  slight  increase  in  our 
commerce  with  South  America  and  Cen- 
tral America  has  been  noticed  with  grati- 
fication disproportionate  to  the  import-  i 
ance  of  the  fact  itself.  Nearness  of  geo- 
graphical position  is  largely  offset  by 
the  fact  that  the  natural  exports  of  North 
and  South  America  are  to  a  large  extent 
crude  materials,  for  whicli  Europe  is  the 
best  market. 
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CRUSTACEA  DECAPODA  AND  SCHIZO- 
PODA  OF  THE  GERMAN  PLANK- 
TON-EXPEDITION. 

By   ARNOLD  E.  ORTMANN. 

Excejit  a  few  literal  and  abyssal  speci- 
mens, the  main  material  representing  the 
higher  Crustaceans  collected  by  the  Ger- 
man Plankton-expedition  contains  a  great 
number  of  true  inhabitants  of  the  open 
ocean,  called  by  Hensen,  the  leader  of  the 
expedition,  "  plankton,"  and  differing  from 
those  living  on  the  shores  and  at  the  bot- 
tom oftheseaby  their  swimming  and  drift- 
ing habits.  Systematically,  this  "  plank- 
ton" belongs  to  four  different  groups  of 
higher  Crustaceans,  to  the  Euphnusiacecr 
the  Mysidacea,  the  Decapoda,  and  to  various 
larval  stages.  The  Euphausiacea  and  Mysi- 
dacea  represent  the  old  systematic  group  of 
Schizopoda,  but  since  the  Danish  carcinolo- 
gist,  Boas,  ten  years  ago  pointed  out  that  im- 
portant differences  exist  between  these 
two  groups,  the  group  of  Schizopoda  can 
not  be  retained.  The  larval  forms  of 
Crustaceans  must  be  discussed  separately, 
according  to  their  peculiar  morphological 
and  biological  characters  which  often  differ 
from  those  of  their  parents. 

The  Euphausiacea  are  very  characteristic 
forms  of  the  ''  plankton."  Most  of  the 
species  formerly  known  were  described  by 
G.  0.  Sars  in  his  report  on  the  Schizopoda 
of  the  "Challenger  "  expedition.  Of  the 
six  pelagic  genera  known,  five  were  col- 
lected by  the  "  Plankton  "  expedition,  and 
also  nearly  all  of  the  species  described  up  to 
the  present  time,  besides  a  few  new  ones. 
Of  the  Mysidacea,  only  the  family  of  My- 
sidae  is  represented  in  the  open  sea,  and 
only  three  genera :  Slriella,  Euchsetomera, 
Csesaromyris  (nov.  gen.)  are  the  com- 
mon forms.  With  regard  to  the  hori- 
zontal and  vertical  distribution  of  the  pe- 
lagic Euphausiacea  and  Mysidacea,  it  is 
proved  by  the  hauls  of  the  "  plankton  " 
expedition,    that   by   much    the    greater 


number  of  the  species  are  restricted  to  the 
tropical  parts  both  of  the  Atlantic  and  Pa- 
cific oceans,  but  a  few  show  nearly  a  cos- 
mopolitan distribution.  Nearly  all  the 
species  were  obtained  on  or  near  the  sur- 
face of  the  sea,  especially  within  a  belt  of 
about  200  fathoms  from  the  surface.  This 
fact  agrees  very  well  with  the  results  ob- 
tained by  Prof.  A.  Agassiz  in  examining 
oceanic  life. 

Among  the  Decajwda  the  Sergestidds  are 
the  most  important  pelagic  family,  repre- 
sentatives being  distributed  in  an  abund- 
ant number  of  species  and  specimens 
throughout  all  seas.  Their  horizontal  and 
vertical  range  agrees  wholly  with  that  of 
the  pelagic  Euphausiacea  and  M3^sidacea. 
A  very  interesting  group  of  Decapoda  is 
formed  by  five  species  living  on  the  float- 
ing gulf-weed  (sargassum),  in  the  middle 
of  the  northern  sub-tropical  Atlantic  ocean, 
three  of  which  are  Macrura :  Virbius  acumi- 
natus,  Latreutes  ensiferus,  Leander  tenui- 
cornis ;  two  are  Brachyura  :  Nepiunus  sayi, 
and  Nautilograpsu-i  minutus.  The  "  Plank- 
ton "  expedition  found  only  these  five  spe- 
cies in  the  Sargasso  Sea,  and  an  examina- 
tion of  the  reports  of  other  expeditions,  es- 
pecially that  of  the  "  Challenger,"  shows 
that  no  other  species  were  previously  re- 
corded. 

The  examination  of  the  swimming  and 
floating  larvse  is  very  difficult,  as  generally 
they  cannot  be  referred  without  doubt  to 
the  proper  adult  stages ;  also  because  some 
of  them  were  erroneously  identified  by  for- 
mer authors,  and,  again,  others  were  for- 
merly described  as  fully  developed  ani- 
mals. Larvaj  of  Euphausiacea  and  the 
lower  Decapoda,  especially  the  Penseidse, 
are  very  common  in  the  open  sea,  and 
their  development  is  a  free  one  in  a  very 
extreme  degree,  whilst  the  larva?  of  higher 
Decapoda,  in  a  more  or  less  advanced 
state,  leave  the  eggs  carried  by  the  females 
below  the  abdomen  in  the  well-known 
manner.     Some  of  the  pelagic  larvae,  es- 
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pecially  those  of  the  Sergestidse,  are  pro- 
vided with  very  characteristic  larval  ap- 
pendages. 

Tlie  larvae  of  the  higher  Decapoda,  ex- 
cept the  Penseidea,  may  be  divided  into 
two  groups,  one  of  which  shows  during 
development  a  ilf^/sts-stage  characterized 
by  the  presence  of  exopodits  (an  outer 
swimming  ramus),  on  the  ambulatory  or 
thoracic  legs,  in  the  other  group  such  ap- 
pendages never  are  observed.  To  the 
first  group  belong  most  of  the  Macrura, 
and  to  the  second  the  Brachyura.  In  the 
old  group  of  Anomura  all  the  states  of 
transition  may  be  found.  In  most  cases 
the  proper  systematic  definition  of  the 
larvae  is  impossible ;  only  the  larger  divis- 
ions can  be  determined,  very  rarely  the 
family. 

As  the  larva?  of  the  Decapoda  belong 
mostly  to  parents  living  on  the  shores,  the 
horizontal  distribution  follows  plainly  the 
coasts  of  the  oceans  ;  they  are  a  chai'acter- 
istic  feature  of  the  literal  "  jjlankton,"  but 
by  the  agency  of  the  oceanic  currents  they 
are  often  carried  away  from  the  coasts,  and 
are  found  sometimes  at  a  considerable  dis- 
tance from  the  land. 

Within  the  Atlantic  ocean  the  "  Plank- 
ton "  expedition  crossed  these  two  types 
of  the  "  plankton"  several  times,  the  lit- 
oral,  and  that  of  the  open  sea.  Besides) 
near  the  mouth  of  the  Tocantins  river, 
Brazil,  a  third  type  was  observed,  no 
doubt  influenced  by  the  peculiar  condi- 
tions prevailing  there  being  caused  by  the 
mingling  sea  water  and  the  fresh  water 
discharged  by  the  Tocantins  and  Amazon 
rivers.  The  litoral  -"  plankton  "  was  ex- 
amined in  four  localities  :  near  the  north- 
ern European  coasts,  in  the  Gulf  Stream 
off  the  coast  of  United  States,  off  the  trop- 
ical western  coast  of  Africa  (Cape  Verde 
Islands),  and  near  the  Brazilian  coast. 
The  litoral  "  plankton  "  of  the  Gulf  Stream 
agrees  very  closely  with  that  of  the  Brazil- 
ian  coast,   that   of  the   two  other  locali- 


ties contain  some  peculiar  forms,  vary- 
ing with  the  different  character  of  the  rela- 
tive litoral  faunae. 

The  true  pelagic  fauna  is  divided  into  a 
northern,  or  arctic,  and  a  tropical  pro- 
vince. In  the  latter  inay  be  distinguished 
the  region  of  the  currents  (North  and 
South  equatorial  current,  Guinea  current 
and  Gulf  Stream),  and  that  of  the  rela- 
tively calm  Sargasso  Sea,  but  both  are 
closely  connected  together,  being  distin- 
guished principally  by  the  differing  quan- 
tity of  pelagic  animal  life,  which  is  more 
abundantly  developed  within  the  currents. 


Summaiy  of  a  report  on  the  "  Decapodaaiid  Schiz- 
opoda,"  published  in  Ergebnisne  dcr  Plankton- Expedilion 
dtr  HumbAdts'iftiing. 


A  STUDY  IN  GREEK  ARCHITECTURAL 

PROPORTIONS.     THE  TEMPLES 

OF    SELINOUS. 

By  ALLAN    MARQUAND. 

It  is  commonly  assumed  that  Greek  ar- 
chitectural proportions  varied  in  such  a 
way  from  century  to  century  that  if  we 
had  before  us  the  exact  proportions  of  a 
building  we  might  infer  its  approximate 
l^osition  in  a  chronological  series.  This 
assumption  is  a  very  fascinating  one,  since 
it  extends  the  hope  of  reducing  Greek  ar- 
chitectural archaeology  to  the  basis  of  a 
science  of  mathematical  exactness.  And 
yet  it  is  true  that  very  little  pains  is  usu- 
ally taken  to  exhibit  tables  of  measure- 
ments and  proportions,  and  reliance  is 
placed  upon  vague  general  imj^ressions  or 
upon  a  very  scanty  basis  of  measurements. 
What  is  known  as  Semper's  norm  has 
been  very  influential  with  the  historians 
of  Greek  architecture.  This  norm  consists 
in  measuring  the  relative  position  of  col- 
umns, and  relating  three  average  column 
distances  to  the  height  of  the  column 
and  entablature.  Having  ascertained  these 
measurements  from  a  number  of  Greek 
temples,  Semper  made  out,  largely  in  ac- 


THE  PRINCETON  COLLEGE  BULLETIN. 


51 


cordance  with  this  norm,  a  chronological 
series  of  temples.  In  criticism  of  Semper, 
we  remark  that  the  fractional  form  in 
which  his  norm  is  given  is  not  practical, 
since  the  relation  of  fraction  to  fraction  is 
not  at  first  sight  evident.  The  insuffici- 
ency of  this  norm  is  also  ajiparent  when 
we  consider  that  a  large  number  of  other 
norms  might  be  given,  resulting  in  a  ser- 
ies of  a  different  character.  In  the  pres- 
ent article,  we  have  gathered  for  the  five 
hexastyle  temples  at  Selinous,  measure- 
ments for  various  proportions  of  the 
ground-plan,  elevation,  column  and  en- 
tablature. These  measurements  we  have 
related  to  each  other  in  fifty-five  different 
ways,  so  as  to  produce  fifty-five  different 
norms,  classified  as  ground-plan  norms, 
elevation  norms,  column  norms  and  en- 
tablature norms.  A  consideration  of  these 
tables  will  show  that  these  norms  are  very 
far  from  producing  the  same  result;  the 
instability,  therefore,  of  trusting  to  a  sin- 
gle norm  becomes  self-evident.  We  have, 
therefore,  made  another  table  in  which  all 
the  norms  for  the  separate  classes  are 
added  together.  It  might  be  supposed 
that  each  of  these  classes  would  produce 
the  same  result,  but  this  is  not  the  case. 
Even  combinations  of  norms  are  seen  to 
be  uncertain.  We  have,  therefore,  gath- 
ered together  the  sum  of  all  the   norms, 


and  find  that  this  results,  in  the  present 
case,  in  the  following  conclusion  :  The 
oldest  of  these  temples  is  that  which  has 
been  called  the  temple  C  ;  but  the  second 
temple,  D,  approximates  it  so  closely  as 
to  make  us  feel  that  the  consideration  of 
norms,  in  this  instance,  has  but  little  value ; 
the  temple  S,  however,  is  separated  by  a 
large  numerical  difference  from  temples  C 
and  D  on  the  one  hand,  and  from  R  and 
A  on  the  other.  The  sum  of  the  norms, 
therefore,  shows  its  transitional  character. 
Temples  R  and  A  are  usually  placed  in 
the  same  class,  no  attempt  being  made  to 
distinguish  a  difference  in  age  between 
them ;  but  the  sum  of  all  the  norms^ 
however,  jooints  in  favor  of  an  earlier  date 
for  temple  R.  In  conclusion  we  may  re- 
mark that  the  determination  of  chrono- 
logical sequence  by  means  of  data  fur- 
nished by  measurements  is  a  laborious 
method  of  reaching  a  result  which  may 
be  sometimes  attained  more  quickly  in 
other  ways ;  but  cases  may  arise  when 
this  method  is  the  only  decisive  one.  In 
such  cases  we  maintain  that  the  sum  of  a 
series  of  norms  is  more  likely  than  a  sin- 
gle norm  to  reach  approximately  certain 
results. 


[Abstract  of  a  paper  in  A7n.  Jour,  nf  Arch.,  Oct.-Dec, 
1894. 
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The  United  Church  of  the  United 
States.  By  Charles  Woodruff  Shields, 
Professor  in  Princeton  University.  New 
York.     Charles  Scribner's  Sons.     1895. 

Dr.  Shields  has  embodied  in  this  vol- 
ume, with  exceptional  dignity  and  grace 
of  style,  the  conclusions  he  has  reached, 
after  large  historical  study  and  years  of  re- 
flection, on  a  subject  of  the  pi'ofoundest 
interest  to  every  Christian  scholar.  He 
has  given  to  the  public  a  work  of  perma- 
nent importance ;  one,  at  least,  that  must 


be  reckoned  with  by  those  who  shall  here- 
after take  up  the  difficult  problem  of  church 
unity  in  the  United  States. 

Whoever  will  examine  Dr.  Shields'  ear- 
lier volumes  will  see  in  the  aim  and  char- 
acter of  his  literary  work  special  elements 
of  preparation  for  the  study  of  this  prob- 
lem. He  was  one  of  the  first  of  American 
writers  to  criticize  with  ability  the  Posi. 
tivist  classification  of  the  sciences,  and  to 
construct  an  alternative  scheme.  He  is 
the  author  of  an  extended  treatise,  the  aim 
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of  which  is  to  show  the  possibility  of  the 
conciliation  of  the  opposing  philosophical 
tendencies  in  and  by  a  higher  unity  which^ 
if  he  does  not  attempt  to  formulate,  he,  at 
least,  intimates.  It  should  surprise  no  one 
to  learn  that  the  author  of  such  a  treatise 
has  for  a  long  time  held  steadily  before  him- 
self, and  at  length  unfolded  to  others — even 
while  living  in  the  midst  of  clashing  de- 
nominations— the  vision  of  a  United  Chris- 
tian Church.  Moreover,  frorathe commence- 
ment of  his  professional  life,  he  has  been 
deeply  interested  in  liturgies,  and  his 
taste  and  temper,  as  well  as  his  reading, 
have  made  him  value  more  and  more 
highly  the  great  prayers  and  hymns  and 
offices,  in  which  Old  Catholic  or,  later, 
Western  Christianity  gave  fixed  literary 
expression  to  the  deepest  and,  for  that 
reason,  the  common  supplications  and  as- 
pirations of  the  Christian  heart.  One  of 
his  most  valuable  works  is  an  edition  of 
the  Book  of  Common  Prayer,  which  pre- 
serves the  emendations  proposed  at  the 
Savoy  Conference  by  the  Presbyterian 
divines;  and  which  includes  an  es- 
say intended  to  show  the  harmony  be- 
tween the  Liturgy  and  the  Westminster 
Directory  for  Worship.  This  volume  ap- 
peared more  than  thirty  years  ago,  and  it 
shows  the  same  irenic  purpose  and  the 
same  optimistic  spirit  that  appear  in  his 
latest  book.  It  also  shows  Dr.  Shields  a 
loyal  and  enthusiastic  Presbyteiian;  but 
one  who  stands  a  wide  interval  apart  from 
the  Presbyterians  who  sympathize  with 
the  Independents'  opposition  to  fixed 
forms  on  the  ground,  to  use  Milton's 
phrase,  that  "  pre-written  prayer  has  less 
sympathy  and  intercourse  with  the  heart 
wherein  it  was  not  conceived." 

Had  these  been  his  only  preparations 
for  the  composition  of  the  present  volume; 
had  he  lacked  interest  in  the  Biblical  and 
dogmatic  questions,  which,  during  recent 
years,  have  come  forward  for  discussion, 
his  ideal  of  church  unity  would  have  been 


a  merely  external  and  lifeless  syncretism. 
But  he  has  manifested  a  deep  interest  in 
both  subjects.  He  has  advocated  high 
views  touching  the  harmony  between  Bib- 
lical declarations  and  scientific  discoveries. 
He  has  always  been  a  consistent  and  pro- 
nounced Augustinian.  And  no  writer  could 
have  been  more  chivalrous  than  he  has 
been  in  defending  Calvin's  conduct  in  the 
case  which  has  been  made  the  basis  of  the 
most  violent  attacks  uj^on  his  memory.  It 
is  the  more  important  to  say  this,  since, 
by  not  a  few,  evidently  ill-informed  about 
Dr.  Shields'  literary  career,  or  about  the 
lil)erty  belonging  to  a  Presbyterian  minis- 
ter to  discuss  freely  a  great  question  of 
church  statesmanship,  Dr.  Shields  has  been 
regarded  as,  if  not  a  disloyal,  at  least  a  very 
poor  Presbyterian. 

Such  a  writer  could  not  fail,  Avhen  writ- 
ing on  church  unity,  to  produce  a  pro- 
foundly interesting  book.  I  have  not  been 
oft'ered  space  enough  in  which  to  present 
even  a  synopsis  of  his  treatment  of  his 
subject.  I  can  only  assure  my  readers  that 
they  will  find  every  chapter  full  of  inter- 
esting matter.  Dr.  Shields  is  at  his  best,  I 
think,  in  the  sections  in  which  he  presents 
the  consensus  of  belief  and  practice  in  the 
"  United  Churches  of  the  United  States," 
and  commends  the  elements  of  what  he 
calls  the  "  Historic  Liturgy."  He  says 
forcibly  and  clearly  all  that  can  be  put 
forward  in  behalf  of  the  "  Historic  Episco- 
pate," as  the  chief  external  basis  of  the 
church  unity  he  so  ardently  desires  to  pro- 
mote. He  does  not,  it  seems  to  me,  ap- 
Ijreciate  the  objections  which  might  be 
urged  against  it.  I  will  mention  only  one  of 
them.  Dr.  Shields'  subject  is  Church  Unity. 
His  thesis  is,  that  a  condition  sine  qua  non  of 
church  unity,  as  well  as  the  great  means  of 
its  promotion,  is  the  employment  of  the 
"  Historic  Episcopate  "  in  concurrent  or- 
dination. The  only  "  Historic  Episcopate  " 
available  for  that  purpose  is  the  Anglican. 
But  the  Anglican  Episcopate  is  not  recog- 
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nized  either  as  "  historic,"  or  indeed  as 
an  "  Episcopate "  by  the  only  other 
churches  which  deem  an  E^iiscopate  neces- 
sary to  the  church's  existence.  So  far  as 
the  history  of  the  last  three  hundred  and 
fifty  years  teaches  anything  on  this  sub- 
ject— and  it  is  our  only  source  of  informa- 
tion,— it  teaches  that  were  the  Anglican, 
the  Greek  and  the  Koman  bishops  to  meet 
in  council,  and  were  the  validity  of  ordi- 
nation by  Anglican  bishops  to  be  brought 
before  the  body,  only  the  Anglican  bish- 
ops themselves  would  declare  in  favor  of 
the  validity  of  their  own  orders.  The 
Greek  and  Roman  bishops,  so  far  as  we 
are  able  to  judge,  would  vote  that  an  An- 
glican bishop,  not  being  a  bishop,  is  in- 
capable of  conveying  the  grace  of  orders. 
That  this  is  the  Roman  church's  position 
is  evinced  by  its  reception  of  Father  New- 
man, an  Anglican  Presbyter,  and  of  Bishop 
Ives,  an  Anglican  bishop,  as  penitents  and 
laymen.  This  non-recognition  of  Anglican 
orders  by  any  except  themselves,  among 
those  who  value  orders  conferred  by  the 
"  Historic  Episcopate  "  as  peculiarly  effi- 
cacious, would  appear  to  be  a  serious,  if 
not  a  fatal  practical  objection,  at  present, 
to  concurrent  ordination  as  a  means  to 
church  unity. 

The  writer  of  this  notice  is  unable  to 
assent  to  some  of  the  other  cardinal  state- 
ments of  the  volume ;  and  were  this  an 
extended  review,  he  would  point  them 
out  and  state  the  grounds  of  his  dissent. 
But  he  prefers  to  employ  the  remaining 
space  assigned  him  in  exjiressing  his  con- 
viction that  Prof  Shields  has  given  us 
a  nol)le  and  useful  volume.  It  has  many 
qualities  Avhich  entitle  it  to  be  described 
by  these  adjectives ;  the  chief  of  all 
being  the  quality  given  to  it  liy  the  fact 
that  it  has  been  written  under  the  inspira- 
tion of  the  highest  social  ideal ;  the  united 
and,  therefore,  conquering  Church  of  God. 
People,  who  write  for  the  purj^ose  of  ex- 
pounding and  defending  high  ideals,  are 


too  often  nowadays  thought  of  as  "  chasers 
of  the  rainbow."  We  may  be  thankful  for 
the  laresence  of  such  writers  among  us,  and 
especially  for  their  presence  in  University 
circles.  For  "where  there  is  no  vision  the 
people  perish."  John  DeWitt. 


A  Scientific  French  Reader.  —  Edited 
with  Introduction,  Notes  and  Vocab- 
ulary, by  Alexander  W.  Herdler,  In- 
structor in  Modern  Languages,  Princeton 
University.  Boston,  U.  S.  A.  Ginn  & 
Company,  Publishers,  1894,  186  pi^. 

Ever  since  Newton  set  the  example  by 
abandoning  Latin,  which  had  up  to  his 
time  been  the  common  medium  of  com- 
munication among  scientific  men,  and 
wrote  one  of  his  most  important  works, 
the  Optics,  in  English,  it  has  been  the 
custom  for  each  writer  on  Science  to  use 
his  own  language  in  his  publications.  It 
thus  becomes  necessary  for  anyone  who 
wishes  to  be  well  informed  on  scientific 
matters  to  read  with  facility  at  least  three 
languages,  English,  French  and  German. 
In  view  of  the  recent  development  of  sci- 
ence in  Italy,  he  is  fortunate  if  he  has 
command  of  Italian  also.  The  scientific 
vocabulary  is  sufficiently  remote  from  that 
of  ordinary  literature  to  make  it  desirable 
that  a  student  who  is  preparing  himself 
for  scientific  work  should  have  some  special 
instruction  in  it.  To  meet  this  want,  so 
far  as  French  is  concerned,  Mr.  Herdler 
has  prepared  the  little  book  under  review. 
It  contains  extracts  from  various  sources, 
mainly  the  articles  in  the  Revue  Encyclo- 
jpedique,  in  which  matters  connected  with 
Physics  and  Chemistry  are  treated  in  a 
popular  way. 

There  are  only  a  few  instances  in  which 
fundamental  questions  are  discussed,  and 
in  these  there  is  an  occasional  lapse  from 
scientific  precision.  Most  of  the  articles 
deal  with  simple  experiments,  some  of 
them  of  the  style  falsely  called  paradoxi- 
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cal,  or  with  the  applications  of  scientific 
knowledge  in  the  arts. 

The  popular  character  of  the  citations 
renders  them  perhaps  more  entertaining 
to  the  reader  than  more  severely  accurate 
ones  would  have  been,  but  it  entails  the 
omission  of  all  mathematical  terms,  and 
of  most  of  those  connected  with  abstract 
mechanics. 

There  is  sufficient  variety  in  the  subject 
matter  to  introduce  a  large  number  of  the 
words  which  a  student  needs  for  his  sub- 
sequent reading.  Of  such  of  these  as  are 
not  found  in  the  ordinary  dictionaries, 
Mr.  Herdler  has  prepared  a  vocabulary 
which  will  be  of  value  to  the  beginner. 
The  notes  are  chiefly  biographical  and 
descriptive.  W.  F.  Magie. 

Hernani.  a  Drama,  by  Victor  Hugo- 
Edited,  with  Notes  and  an  Essay  on 
Victor  Hugo,  by  George  McLean  Har- 
per, Ph.D.  Pp.  xlvii  +  126.  Henry 
Holt  &  Co. 

The  literary  history  of  France  during 
the  century  which  is  now  drawing  to  its 
close,  presents  many  features  of  widely 
different  interest.  For  not  only  has  there 
been  a  constant  shifting  of  literary  ten- 
dencies and  a  continual  change  of  merely 
literary  ideals,  but  the  political  life  of  the 
nation  has  had  so  marked  an  influence  on 
the  productions  of  its  world  of  letters  that 
the  latter  acquire  a  peculiar  degree  of  sig- 
nificance. This  assertion  by  no  means  im- 
l^lies  that  the  course  of  France's  literary 
development  can  be  directly  traced  by 
following  the  history  of  her  political 
upheavals,  or  vice  versa, — in  fact.  Professor 
Harper  expressly  assures  us  that  this  is 
imj^ossible, — but  the  two  are  certainly  so 
closely  connected  that  the  study  of  one 
throws  much  light  on  the  character  of  the 
other. 

In  the  somewhat  elaborate  essay  which 
occupies  the  first  forty  pages  of  the  present 
volume,  Professor  Harper  gives  a  synopsis 
of  France's  literary  history  during  the 
past  eighty  years,  with   such  occasional 


excursions  into  the  field  of  political  events 
as  may  serve  for  fuller  explanation  of  con- 
current literary  phenomena.  As  the  title 
of  the  work  indicates,  the  greater  portion 
of  the  essay  is  devoted  to  an  account  of 
Victor  Hugo's  life  and  a  criticism  of  his 
works.  More  than  any  other  one  man  of 
his  century,  Victor  Hugo  was  representa- 
tive of  the  course  of  French  literary  his- 
tory since  the  fall  of  Napoleon,  and  an 
outline  of  the  several  stages  of  his  devel- 
opment affords  an  excellent  opportunity 
for  discussing  nearly  all  the  literary  prob- 
lems which  agitated  the  age  in  which  he 
lived. 

The  present  essay  accordingly  brings 
before  us  in  rapid  review  the  intellectual 
condition  of  France  under  the  First  Em- 
pire, with  brief  accounts  of  the  lives  and 
writings  of  Chateaubriand,  Lamartine  and 
Lamennais ;  the  reaction,  after  the  events 
of  1815,  in  favor  of  Monarchy  and  Roman- 
ism, led  by  the  above  writers  together 
with  the  then  youthful  Hugo ;  the  devel- 
opment of  the  Romantic  movement  in 
France,  and  an  account  of  its  conflict  with 
Classicism ;  a  discussion  of  the  essential 
character  of  Romanticism ;  the  literary 
results  of  the  July  Revolution  of  1830, 
and  Hugo's  consequent  tendency  towards 
Republicanism  ;  the  revolt  against  conven- 
tionality in  the  literary  coterie  to  which 
belonged,  besides  Hugo,  Alfred  cle  Musset, 
B6ranger,  de  Vigny,  Balzac,  George  Sand, 
Dumas,  and  SainteBeuve,  with  brief  char- 
acterizations of  these  several  writers ;  and, 
finally,  several  pages  about  Victor  Hugo 
himself,  and  a  few  comments  on  some 
well-known  English  criticisms  of  him. 

The  book  also  contains  the  text  of  Vic- 
tor Hugo's  drama  Hernani  (reprinted  from 
the  Edition  Definitive  of  1880),  prefaced 
by  a  short  historical  introduction  and  fol- 
lowed by  critical  and  explanatory  notes. 
A  portrait  of  Victor  Hugo  forms  an  attrac- 
tive frontisjiiece,  and  the  whole  volume 
does  credit  to  its  publishers  as  well  as  to 
its  editor,  W-  H, 
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NOTES. 


RECENT    ADDITIONS    TO    THE     HER- 
BARIUM. 

The  Herbarium  of  the  School  of  Science 
has  lately  received  three  gifts  of  jjlants 
which  add  a  number  of  valuable  speci- 
mens to  our  already  representative  collec- 
tion in  the  School  of  Science. 

Mr.  J.  B.  Hatcher,  of  the  Palseontological 
Museum,  presented  his  collection,  consist- 
ing of  some  1,400  sheets  of  carefully 
named  and  mounted  specimens.  This 
comprises  many  of  the  common  species  of 
the  Flora  of  Connecticut,  and  also  of  Ne- 
braska and  Dakota.  The  gift  is,  however, 
especially  valuable  in  that  it  includes  a 
very  full  and  choice  collection  of  mosses, 
a  large  number  of  which  are  from  the 
Hawaiian  Islands.  Many  of  these  mosses, 
as  well  as  some  of  our  native  ones,  are 
rare,  and  they  thus  form  a  very  desirable 
and  noteworthy  addition  to  this  part  of 
the  Herbarium. 

The  Princeton  Scientific  Expedition  of 
last  summer  also  added  to  the  Herbarium 
a  number  of  specimens  collected  liy 
Messrs.  Hatcher,  Moses  and  Brooks,  in  the 
region  of  the  Big  Horn  Mountains,  Wy- 
oming. These,  when  determined  and 
arranged,  will  prove  a  valuable  supple- 
ment to  the  collection  brought  back  ])y 
the  Expedition  of  1877. 

Through  Prof  Libbey  the  Herbarium 
has  been  enriched  by  a  com[)lete  set  or 
the  plants  collected  last  summer  in  North 
Greenland,  by  Mr.  E.  B.  Baldwin,  of  the 
Peary  Expedition.  This  collection  has 
been  worked  up  by  Prof.  Macloskio,  who 
describes  some  of  its  interesting  features 
in  this  number  of  the  Bulletin. 

It  has  also  received  from  Mr.  H.  G. 
Bryant,  of  the  class  of  '83,  Director  of  the 
Peary  Auxiliary  Expedition  of  1894,  a 
complete  set  of  the  plants  collected  in 
Greenland   by   Dr.  H.  E.  Wetherill,  the 


Botanist  of  the  Expedition,  and  carefully 
worked  out  and  named  in  the  Herbarium 
of  Harvard  University. 

W.  M.  Rankin. 


GREENLAND    PLANTS. 

Our  Princeton  Herbarium  has  recently 
received  two  collections  of  })lants  from  the 
Peary  Auxiliary  Expedition  of  last  sum- 
mer. The  firat  of  these,  made  by  E.  B. 
Baldwin,  contains  a  large  number  of  spe- 
cimens belonging  to  26  species,  many  of 
them  beautiful  specimens,  and  all  col- 
lected in  North  Greenland.  The  second 
donation  is  a  set,  the  choice  set,  we  may 
say,  out  of  six,  which  were  prepared  and 
named  in  the  Harvard  Herbarium  from 
the  collection  made  by  Dr.  H.  E.  Weth- 
erill, and  have  been  presented  to  his  Alma 
Mater  by  Henry  G.  Bryant,  of  the  class  of 
'83,  who  was  Director  of  the  Peary  Aux- 
iliary Expedition.  Our  Prof  Libbey,  who 
accompanied  Mr.  Bryant,  has  also  followed 
his  usual  custom  of  bringing  back  valu- 
able specimens  of  animal  life  for  the  Mu- 
seum. The  Wetherill  collection  contains 
119  specimens,  representing  70  species,  of 
22  orders,  duplicating  most  of  the  spe- 
cies of  the  Baldwin  collection,  with  about 
fifty  other  species.  All  the  plants  now 
brought  from  North  Greenland  were 
previously  known  from  South  Greenland, 
excepting  a  very  few  ;  and  these  excep- 
tions are  known  from  northern  coasts  oi 
North  America.  The  North  Greenland 
flora  appears  to  consist  chiefly  of  strag 
glers  from  South  Greenland,  just  as  the 
flora  of  South  Greenland  is  derived  from 
that  of  Arctic  America  and  of  Arctic  Scan- 
dinavia; or  it  may  consist  of  surviving 
fragments  of  an  earlier  vegetation  which 
was  spread  over  the  Northern  Lands  when 
under  a  favorable  climate.  All  the  plants 
are  dwarf,  some  of  them  so  much  reduced 
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in  size,  and  the  leaves  crowded  together  or 
covered  with  silvery  hairs,  that  it  is  difficult 
to  determine  them  ;  thus  I  found  it  impos- 
sible to  separate  the  specimens  of  Poten- 
tilla  which  were  in  the  Baldwin  collection 
and  which  are  assigned  by  the  Harvard 
botanist  to  two  species  and  a  variety  of 
one  of  them.  The  tallest  specimen  was  a 
fern  (Aspidium  fragirms,  Swartz),  which  is 
fullj'  a  span  high.  The  trees  are  repre- 
sented by  a  willow  (Salix  (/laucn,  L.),  which 
is  six  inches  high,  with  leaves  in  masses 
here  and  there  on  the  otherwise  naked 
stem  ;  and  by  a  Rhododendron  (E.  lappo- 
nicuyn,  Wahl.)  about  four  inches  high,  re- 
markable for  its  beautiful  flowers.  The 
Baldwin  collection  has  a  large  supply  of 
this  species,  but  it  is  not  in  the  Wetherill 
collection.  The  largest  of  the  herbs  is  a 
poppy  {Papaver  nudicmde,  L.)  with  soli- 
tary, shining,  yellowish  flowers  surmount- 
ing a  4-inch  leafless  stalk.  Dryas  octope- 
tola,  L.,  a  conspicuous  j^lant  in  the  Rocky 
Mountains,  is  here  represented  abund- 
antly by  a  smaller  form,  a  variety  iniegri- 
folia.  The  saxifrages  are  abundant,  as 
they  usually  are  in  cold  regions :  two  of 
them,  Saxifraga  caespiiosa  and  S.  oppositifn- 
lia,  being  very  unlike  the  usual  habit  of 
the  genus.  The  stem  and  leaves  of  Saxi- 
fraga opposiiifolia,  resemble  a  large  moss- 
plant.  In  this  and  in  many  others  of  the 
collection,  the  leaves  are  crowded  on  each 
other  along  the  stem,  so  as  to  shelter  one 
another  from  the  extreme  cold  ;  just  as  in 
other  species  the  same  shelter  is  secured 
by  the  leaves  being  close  to  the  ground, 
whilst  onlj'the  flowers  rise  a  little  higher. 
The  circumstance  that  many  of  the  species 
have  shining  flowers,  suggests  that  even  in 
that  cold  region  the  services  of  insects 
may  be  called  into  requisition  for  fertili- 
zation. 

In  the  following  list  an  asterisk  (*)  indi- 
cates that  the  species  is  represented  only 
in  Dr.  Wetherill's  collection,  a  dagger  (f) 
that  it  is  only  in  Mr.  Baldwin's  collection ; 


the  unmarked  species  are  common  to  both 
collections : 
Order  Ranunculacete. 
Ranunculus  nivalis,  L* 

"  pygmaeus,  Wahl.'^ 

Ord.  Papaverace.e. 

Papaver  nudicaule,  var.  arcticum,  Elk. 
Ord.  Crucifer.e. 

Draba  fladnizensis,  Wulf. 
"       alpina,  L.* 
"       incana,  L.* 
"       hirta,  L.f 
Cochlearia  groenlandica,  L.  new  var.  ob- 

longifolia.* 
Cochlearia  fenestrata,  R.  Br.* 
Arabis  alpina,  L.^ 
Lesquerella  arctica,  Wats. 
Ord.  CaryophyllaceyE. 
Silene  acaulis,  L. 
Lychnis  apetala,  L. 

"         triflora,  R.  Br.-* 
Stellaria  humifusa,  Rottb.* 
"         longipes,  Goldie. 
"  "         var.     Edwardsii,    T. 

&  (?.* 
Stellaria  media,  Cyr.* 
Arenaria  groenlandica,  Spreng.\ 
Cerastium  alpinum,  L. 
Ord.  Rosacea. 

Dryas   octojoetala,    var.   integrifolia,   C. 

&S. 
Potentilla  emarginata,  Pursh. 
"  nivea,  Z.* 

"  "      var.  Valiliana,  Lehm. 

Sibbaldia  procumbens,  L.* 
Ord.  Saxifragace.e. 
Saxifraga  nivalis,  L. 
"         cernua,  L.* 
"         caespitosa,  L. 
"         oppositifolia,  L. 
"         tricuspidata,  Retz.* 
Ord.  Ona(;race.e. 

Epilobium  latifolium,  L.* 

"  angustifolium,  L.* 

Ord.  CoMPOsiT.^. 
Arnica  alpina,  Olin. 


THE  PRINCETON  COLLEGE  BULLETIN. 


57 


Antennaria  alpina,  Gaert* 
Taraxacum  officinale,  Weber. 

"  "       var.  lividum,  Zbc/i. 

Ord.  Ericaceae. 

Vaccinium    uliginosura,   var.  mucrona- 

tum,  Herder. 
Cassiope  tetragona,  Don. 
Rhododendron  lapponicum,  Wahl.j 
Bryanthes  taxifolius,  Gray. 
Pyrola  rotundifolia,  var.  pumila,  Hook. 

Ord.  Plumbaginace^. 
Armeria  vulgaris,  Willd.'^ 

Ord.  ScROPHULARIACEiE. 

Pedicularis  flammea,  L. 

"  lapponica,  L.* 

"  Langsdorffii,    var.     lanata, 

Gray.'^ 
Pedicularis  hirsuta,  Z.* 

Ord.  BORRAGINACE^. 

Mertensia  maritima,  Don.^ 

Ord.  DlAPENSIACE^. 

Diapensia  lapponica,  L.* 

Ord.  POLYGONACE.E. 

Oxyria  digyna,  Hill. 

Polygonum  viviparum,  L.* 
Ord.  Salicace^. 

Salix  glauca,  L.  var. 

"     Brownii,  Bebb.  var.  ad  S.  glauca. 
Ord.  Betulace.e. 

Betula  nana,  L.* 

Ord.  Empetrace^. 

Empretrum  nigrum,  Z,.* 

Ord.  Juncacete. 

Luzula  arcuata,  Meyer.* 
Tofieldia  palustris,  Huds.* 


Ord.  Cyperace^. 
Eriophorum  polystachion,  L.* 
"  Scheuchzerii,  Hoppe. 

"  vaginatum,  i.f 

Carex  nardina.  Fries. 

"       rigida,  var.  goodenovii,  Bailey.'^ 
Carex  pygmaea,  M'ahl. 
Ord.  Gramine/E. 

Alopecurus  alpinus,  (Sm.* 
Poa  alpina,  L.* 

"     abbreviata,  R.  Br. 
Arctagrostis  latifolium,  Ledeb.* 
Calamagro'stis  phragmatoides,  Hartm.* 
Trisetum      subspicatum,     var.     molle, 

Gray.* 
Festuca  ovina,  var.  brevifolia,  Wats.* 
Ord.  FiLicES. 

Aspidium  fragrans,  Swartz. 

"  spinulosum,  var.  dilatatum, 

Hoot* 
Cystopteris  fragilis,  Bernh.* 

Ord.  LYCOPODIACEiE. 

Lycopodium  Selago,  L. 

G.  Macloskie. 
May  3,  1895. 


CORRECTION. 


I  am  informed  by  Prof.  Blaikie,  of  Ed- 
inburgh, that  "  The  Wheat  and  the  Chaff 
Gathered  into  Bundles,"  being  No.  5  of 
the  McCosh  Bibliography  in  the  last  Bul- 
letin, is  not  the  work  of  the  late  President 
of  Princeton  College;  but  of  another  James 
McCosh,  an  editor  in  Dundee,  Scotland. 
The  title  was  taken  from  the  card  cata- 
logue of  the  Princeton  Seminary  Library, 
the  book  itself  having  been  mislaid. 

J.  H.  Dulles. 


The  Peoples  and  Politics  of  the  Far  East. 

Travels  and  Studies  in  the  British,  French,  Spanish  and  Portuguese  colonies,  Siberia,  China,  Japan, 
Korea,  Siam,  and  Malaya.  By  Henry  Norman,  author  of  "The  Keal  Japan."  With  60 
illustrations  and  4  Maps.     8vo,  $4.00. 

"It  furnishes  us  with  the  pleasantest  reading  we  have  had  in  a  long  while.  His  style  is  clear,  the 
arrangements  of  hissubjects  is  such  as  to  continue  and  increase  our  interest,  and  we  lay  the  volume  aside 
with  a  sigh  because  the  story  is  tinished  As  a  boolt  of  reference  the  work  is  invaluable,  and  should  find  a 
place  in  every  scholar's  library." — N.  Y.  Herald. 


Churches  and  Castles 

of  Mediaeval  France. 

By  Walter  Cranston  Larned.     With  24  full- 
page  Illustrations.     Cr.  8vo,  $1.50 

Mr.  Larned  has  had  the  happy  idea  of  making  a 
tour  among  the  cathedrals,  the  chfitean.x,  fortresses, 
and  walled  towns  of  France,  and  of  these  monu- 
ments he  gives  an  interesting  description,  adml.xed 
with  reminiscences  of  the  stirring  historical  events 
associated  with  them. 


Letters  of  a  Baritone. 

By  Francis  Walker.     16mo,  $1.25. 

These  letters,  written  trom  Florence,  not  only 
give  a  pleasing  narrative  of  the  experiences  of  a 
student  of  singing,  but  picture  also  with  sympathy 
oiher  phases  of  art  life  in  Italy,  and  reveal  many 
charming  glances  of  the  people  themselves,  their 
manners,  customs  and  ways  of  thought. 


Outre-Mer. 

Impressions  of  America.     By  Paul  Bourget.     Translated  from  the  French.     12mo,  $1.75. 

M.  Bourget's  work  is  one  of  the  most  important  ever  written  about  the  United  States  by  a  foreigner. 
He  writes  with  impartiality,  and  naturally  from  the  standpoint  of  a  cultivated  Frenchman  and  Aca- 
demician, analyzing  minutely  the  human  documents  that  he  every  where  finds,  so  that  his  observations 
upon  New  York,  Chicago,  Boston,  our  society,  our  manners,  our  industries— in  short,  upon  American 
phenomena  generally,  are  extremely  suggestive  and  valuable  as  well  as  entertaining. 

The  Life  and  Adventures 

cf  George  Augustus  Sala 

Writien    by    Himself.     With    Portrait.      2  vols., 
8vo,  $5.00. 

"Two  delightful  volumes.     There  is  not  a   dull 
page  in  either  volume.  ' — Boston  Advertiser. 


Essays  on  Scandinavian  Literature. 

By  Prof  H.  H.  Boyesen.     12mo,  .$1.50. 

"Of  extraordinary  worth.  The  volume  will  shed 
direct  and  clear  light  on  the  writers  of  those  north- 
ern countries." — Boston  Courier. 


How  to  Know  the  Wild  Flowers. 

By  Mrs.  William  Starr  Dana.     New  Edition,  revi.sed  and  enlarged.     With   152  Illustrations  by 
Marion  Sattkrlke.     12mo,  $1.75,  net. 

This  new  edition  of  Mrs.  Dana's  popular  bonk,  which  is  printed  from  new  plates  throughout,  contains 
fifty-two  new  illustrations  ;  also  including  in  the  text  descriptions  of  about  fifty  additional  flowers,  while 
many  of  the  old  descriptions  have  been  re-written  or  amplified,  thus  greatly  increasing  the  value  and  use- 
fulness of  the  book. 


How  the  Republic  is  Governed. 

By   Noah   Brooks.     Ifimo,  75  cents,  riet. 

A  concise  compendium  of  the  constitution  and 
administration  of  our  Government,  the  functions  of 
its  officers,  and  all  details  of  its  structure  and  work- 
ing of  our  political  machinery. 


Short  Studies  in  Party  Politics. 

By  Noah    Brooks.     With    27   Portraits.     12mo, 

$1.25. 

"  The  work  is  a  valuable  one.    The  style  is  clever> 
and  the  presentation   of  facts   attractive.''— Boston 

Advertiser.  i 


History  of  the  United  States. 

By  E.   Ben.iamin  Andrews,  D.D.,  LL.D.,   President  of  Brown   University.     With  Maps.     2  vols, 
crown,  8vo,  $4  00. 

Although  published  but  a  few  weeks,  President  Andrews's  history  has  already  established  itself  as  a 
standard  work,  filling  a  unique  place  among  the  histories  of  our  country.  The  cordial  indorsement  it  has 
received  fiom  the  press,  the  immediate  recognition  of  its  merits  by  the  public,  and  the  approval  and 
adoption  of  it  by  several  leading  educational  institutions,  confirm  the  publishers  in  their  belief  that  the 
work  satisfies  the  long  felt  demand  for  a  brief  history  that  shall  be  both  a  genuine  piece  of  literature,  and 
a  scholarly,  reliable,  and  comprehensive  narrative  of  our  country's  growth  from  the  earliest  times  down 
to  the  present. 


Charlej  5qribner'j  5onj,  153*=  157  Tifth  Avenue,  N.  Y. 


< 
o 

w 
o 

Q 
O 

a 
w 


Princeton  College  Bulletin. 

EDITED  BY  THE  PRESIDENT  AKD  MEMBERS  OF  THE  FACULTY 


Vol.  VII. 


June,  1895. 


No.  3. 


THE  DODGE  MEMORIAL  WINDOWS. 

If  we  wished  to  draw  a  distinction 
between  the  past  and  the  present  Prince- 
ton, the  difference  could  not  be  illustrated 
better  than  by  pointing  to  the  Old  Chai)el 
and  the  New.  In  all  that  is  essential  to 
the  religious  life  of  the  college  there  has 
been  no  break,  but  a  change  is  neverthe- 
less manifest.  This  has  been  more  than 
an  outward  change  in  the  manners  of  the 
worshipping  body ;  it  has  reached  the 
spirit.  In  a  single  word  the  Old  Chapel 
and  the  old  life  were  without  charm,  the 
new  possesses  it.  This  charm  is  largely 
due  to  the  influence  of  beautiful  surround- 
ings. The  chapel  itself  is  a  good  example 
of  the  work  of  our  most  distinguished 
architect  Richard  M.  Hunt ;  the  ]\IcCosh 
memorial  presents  to  our  eyes,  not  only 
the  form  of  an  honored  president,  but  also 
the  workmanship  of  our  ablest  sculptor, 
Augustus  St.  Gaudens  ;  the  Josei:)h  Henry 
and  the  Arnold  Guyot  memorials  do 
honor  also  to  the  sculptors  Louis  St. 
Gaudens  and  Olin  L.  Warner. 

By  no  means  an  unimportant  element 
in  the  charm  of  the  chapel  are  the  mosaic 
and  painted  glass  windows.  The  small 
windows  in  the  apse  by  John  La  Farge, 
are  fine  examples  of  his  skillful  combina- 
tion of  brilliant  colors.  The  large  rose 
windows  are  by   Louis  C.  Tiffany,  who 


holds  a  high  rank  in  his  profession.  And 
now  on  either  side  of  the  chapel,  l)eneatli 
the  rose  windows,  are  groups  of  windows 
dedicated  to  two  young  graduates  who  lived 
but  a  few  years  after  their  college  course 
was  ended.  One  of  these  was  Frederick 
Alexander  Marquand,  of  the  class  of  76, 
the  other,  William  Earl  Dodge,  of  the 
class  of  '79.  There  are  many  here  who 
will  remember  them  during  their  college 
life,  for  they  were  leaders  amongst  their 
fellows.  Gifted  with  unusual  personal 
charm,  with  their  energies  devoted  to  the 
highest  ends,  they  did  much  to  help  those 
about  them  to-  higher  standards  of  life. 
The  two  groups  of  memorial  windows 
have  been  executed  by  the  same  artist, 
Francis  Lathrop,  of  New  York. 

The  Marquand  windows  have  been 
already  described  in  this  Bulletin,  Vol. 
II,  No.  1.  The  Dodge  windows,  which 
have  only  recently  been  put  in  place,  are 
very  rich  in  color;  the  mauve  and  blue 
of  the  sitle  windows,  and  the  olive  green 
of  the  central  group,  having  been  selected 
so  as  to  harmonize  with  the  prevailing 
tones  of  the  rose  window  above.  The 
angels  on  either  side  are  symbolical  of 
the  character  commemorated.  One  is  an 
Angel  of  Hope,  bearing  a  spray  of  Annun- 
ciation or  Easter  lilies  and  a  scroll  on  which 
is  inscribed,  IN  TE  DOMINE  SPERAVI 
(Ps.  31.1).     On  the  other  side  is  an  Angel 
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of  Triumph,  bearing  a  palm  branch 
of  victory  and  a  scroll  with  the  words, 
TE  DEUM  LAUDAMUS.  Through  the 
central  windows  runs  the  inscription  from 
the  opening  of  the  148th  Psalm,  PRAISE 
YE  THE  LORD  FROM  THE  HEAVENS, 
PRAISE  HIM  IN  THE  HEIGHTS; 
PRAISE  YE  HIM  ALL  HIS  ANGELS  ; 
PRAISE  YE  HIM  ALL  HIS  HOSTS. 
These  words,  so  well  selected  and  en- 
shrined in  windows  of  unusual  beauty, 
are  a  welcome  memorial  of  one  whose 
brief  life  was  full  of  hope  and  praise  and 
triumph. 


THE  APPROACHING    SESQUICENTEN- 
NIAL  CELEBRATION. 

In  accordance  with  the  report  of  a 
committee  of  the  Faculty,  the  Board  of 
Trustees  has  determined  the  one  hundred 
and  fiftieth  anniversary  day  of  the  found- 
ing of  the  College  to  be  Thursday,  October 
22d,  189G,  inasmuch  as  the  first  charter 
was  granted  on  October  22d,  1746.  It  is 
now  proposed  to  celebrate  this  sesquicen- 
tennial  anniversary  by  an  impressive  aca- 
demic festival,  by  raising  a  large  endow- 
ment both  for  college  and  university  work 
and  by  formally  assuming  the  university 
title.  In  order  to  carry  out  these  projects 
the  Trustees  have  ajjpointed  three  com- 
mittees, one  to  examine  the  legal  questions 
connected  with  the  change  of  title,  another 
to  organize  the  academic  celebration  and 
a  third  to  secure  the  needed  endowments. 
The  business  of  the  committee  on  the  legal 
questions  involved  is  principally  to  decide 
whether  additional  legislation  is  necessary 
in  order  that  the  title  of  Princeton  Uni- 
versity may  Ije  assumed.  The  business 
of  the  Committee  on  the  Sesquicentennial 
Celebration  is  to  arrange  and  execute  a 
I^rogramme  for  the  academic  festival.  It 
is  intended  to  make  this  festival  a  dignified 
and  impressive  celebration,  one  which 
shall  in  every  way  be  worthy  of  Princeton. 


As  the  programme  has  not  yet  been  adopt- 
ed it  is  impossible  to  speak  of  precise  de- 
tails. However,  it  is  very  probable  that 
the  festival  will  be  held  on  Tuesday,  Octo- 
ber 20th,  Wednesday,  October  21st  and 
Thursday,  October  22d,  1896.  It  is  desired 
that  all  the  living  alumni  of  Princeton 
class  by  class  shall  be  present,  so  far  as  it  is 
possible  for  them  to  come.  Representa- 
tives of  other  American  colleges  and  uni- 
versities are  to  be  invited  and  it  is  hoped 
that  there  may  be  distinguished  represent- 
atives from  some  of  the  Old  World  univer- 
sities. Special  attention  will  be  given  to  the 
alumni  and  student  side  of  the  celebration, 
as  well  as  to  the  more  strictly  academic 
features.  A  programme  will  be  provis- 
ionally adopted  at  an  early  day,  but  not 
announced  until  it  is  fully  matured.  The 
business  of  the  Committee  on  Endow- 
ment is  of  course  obvious.  It  is  proposed 
to  strengthen  both  the  undergraduate  col- 
lege instruction  and  develop  strongl}^  the 
university  side.  The  future  of  Princeton 
is  not  i)urely  a  college  future  nor  purely  a 
university  future.  It  is  in  the  develop- 
ment of  a  fine  graduate  university  resting 
upon  a  great  undergraduate  basis  that  the 
best  future  of  Princeton  lies.  In  planning 
for  the  endowment  these  considerations 
have  been  held  in  view  and  the  emphasis 
has  been  put  on  fundamental  things, 
namely,  an  increased  staff  of  the  very 
ablest  professors  obtainable,  a  large  uni- 
versity library  in  addition  to  what  we 
now  have  and  a  considerable  number  of 
well  endowed  university  fellowships  and 
scholarships.  The  oj^portunity  is  a  very 
great  one,  perhaps  the  greatest  in  the  his- 
tory of  Princeton. 

The  principal  part  of  the  work  falls  upon 
the  Committee  on  the  Sesquicentennial 
Celebration  and  the  Committee  on  Endow- 
ment. The  Chairman  of  the  former  Com- 
mittee is  Mr.  Charles  E.  Green  and  the 
Chairman  of  the  Endowment  Committee 
is  Mr.  James  W.  Alexander,  and  President 
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Patton  is  a  member  of  both  committees. 
In  order  to  secure  concert  of  action  and 
organization  in  both  committees  it  has 
been  felt  desirable  that  there  should  be 
one  Secretary  for  both.  Accordingly  Pro- 
fessor West  has  been  temporarily  relieved 
of  his  professorial  duties  in  order  to  devote 
himself  entirely  to  this  work.  Fuller  an- 
nouncement of  the  composition  of  the 
committees,  which  is  not  yet  entirely  com- 
pleted, and  of  the  proposed  programme, 
and  also  of  the  specific  objects  for  which 
endowments  will  be  asked,  will  be  made 
from  time  to  time  to  the  alumni  and  other 
friends  of  the  college. 


THE  RELATIONS  OF  THE  GULF 

STREAM  AND  THE  LABRADOR 

CURRENT. 

By   WILLIAM    LIBBEY.JR. 

During  the  summer  of  1890  and  1891 
work  was  continued  in  the  same  area 
of  water  off  the  southern  New  England 
coast,  as  in  1889,  the  same  limitations, 
east  and  west,  and  north  and  south,  being 
observed,  except  that  in  1890  the  lines 
run  by  the  Coast  Survey  steamer  Blake 
extended  20  miles  farther  out  to  sea  than 
usual,  or  a  total  distance  of  150  miles. 

As  the  steamer  Blake  could  not  l)e 
spared  for  this  purpose  in  1891,  the 
parties  upon  the  schooner  Grampus  and 
the  Nantucket  New  South  Shoal  Light 
Ship  were  the  only  ones  in  the  field.  As 
it  was  considered  inadvisable  to  make  a 
regular  series  of  observations  over  the 
entire  area  this  year,  such  lines  were 
chosen  as  would  serve  to  bring  out  the 
essential  character  of  conditions  supposed 
to  exist.  Each  line  run,  however,  was 
equivalent  to  one  that  had  been  utilized 
in  previous  years,  but  the  distance  between 
the  lines  was  greater.  The  schooner 
Grampus  occupied  148  stations  along  13 
such  fines,  making  a  total  of  about  1500 


serial  temperature  observations  upon  the 
water,  and  over  300  determinations  of  its 
specific  gravity.  In  the  same  connection 
over  11,000  hourly  meteorological  obser- 
vations were  recorded.  The  light  ship 
party  was  on  duty  from  July  3rd  to  August 
17th,  during  which  time  it  made  500  serial 
temperature  and  250  specific  gravity  ob- 
servations upon  the  water,  besides  a  special 
series  of  over  1000  hourly  determinations 
of  specific  gravity.  The  hourly  observa- 
tions respecting  meteorological  conditions 
by  this  party  amounted  to  17,000.  The 
total  number  of  observations  made  in 
1891  was,  therefore,  32,000,  as  compared 
with  39,000  in  the  previous  year,  when 
three  parties  were  at  work. 

The  relations  of  the  Gulf  Stream  to  the 
Labrador  current,  as  brought  out  by  this 
study,  are  especially  interesting  because 
of  their  bearing  upon  the  migrations  of 
schools  of  fishes.  The  region  off  the 
southern  coast  of  New  England  was 
chosen  for  this  inquiry  because  it  was 
supposed  that  the  contrasts  between  the 
currents  would  be  more  distinctly  shown 
there,  from  the  fact  of  their  being  forced 
closer  together  by  the  projection  of  the 
mainland  to  the  southwest  from  its 
general  curve.  This  expectation  was 
realized  in  the  course  of  our  investiga- 
tions. 

The  50°  curve  of  temperature  obtained 
by  plotting  the  observations  made  at  the 
different  stations  has  been  a  most  interest- 
ing one  from  the  beginning.  It  has  been 
the  means  of  demonstrating  the  fact  that 
there  are  two  sets  of  conditions  under 
which  these  two  distinct  bodies  of  water 
come  into  contact.  It  will  be  convenient 
to  speak  of  these  two  portions  of  the  main 
current  of  the  Gulf  Stream  separately, 
under  two  headings,  namely,  the  upper 
portion  and  the  lower  portion. 

Upper  Portion. — The  boundary  between 
the  cold  and  warm  waters  at  the  surface 
is  very   seldom  a  straight   line,  perpen- 
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dicular  to  the  surface  of  the  water.  It 
marks  the  2:)Osition  of  the  resultant  of  all 
the  forces  at  work.  Of  course,  the  general 
position  of  the  boundary  will  be  deter- 
mined by  the  velocities  of  the  two  bodies 
of  water  and  their  direction  when  they 
come  in  contact.  If  we  leave  out  of  con- 
sideration, for  the  present,  the  wind  as  an 
effective  agent  in  the  production  and 
directing  of  the  ocean  currents,  we  find 
that  in  addition,  it  becomes  a  most  potent 
factor  in  the  causation  of  the  changes 
which  are  produced  in  the  position  of  the 
boundary  line  at  the  surface.  The  winds 
certainly  sway  the  surface  waters  of  these 
currents  one  way  or  another  ;  just  as  they 
may  retard  or  reinforce  them  in  their 
general  direction. 

The  winds  which  blow  over  this  portion 
of  the  North  Atlantic  may,  for  con- 
venience, be  divided  into  two  classes. 
One  may  be  said  to  blow  in  a  southeaster- 
ly direction  and  the  other  in  a  north- 
westerly direction.  The  general  tendency 
of  the  first  group  or  summer  set,  will  be 
to  drive  the  warmer  waters  at  the  surface 
toward  the  coast;  thus  foi'cing  them 
above  the  colder  waters  of  the  Labrador 
Current.  The  other,  or  winter  set,  may  be 
considered  to  have  the  opposite  effect 
upon  these  waters,  and  the  final  i)Osition 
reached  after  a  cycle  is  completed  will 
depend  on  the  relative  velocities  of  the 
winds.  It  is  not  denied  that  there  are 
other  factors  which  enter  into  this  result, 
or  that  this  position  is  afiected  by  the 
physical  character  of  the  waters,  viz : 
their  relative  temperatures,  densities,  etc., 
but  it  is  claimed,  that  after  due  allowance 
is  made  ibr  these  other  factors,  the  winds 
ai'e  the  most  active  causes  of  the  daily 
and  seasonal  variations  which  take  place 
in  the  position  of  this  boundary. 

While  these  motions  may  equalize  one 
another  and  the  resultant  position  remain 
the  same  from  year  to  year,  it  is  suppos- 
able  that  there  ma}'  be  an  excess  in  one 


or  the  other  of  these  directions  for  a  series 
of  years,  with  the  result  that  the  boundary 
will  be  carried  far  from  its  normal  posi- 
tion in  one  direction  or  the  other,  and 
thus  mask  the  true  position  of  the  main 
body  of  one  or  the  other  of  these  currents 
to  a  very  considerable  extent. 

Lower  Portion. — It  might  be  expected 
that  in  this  position  only  the  general 
causes  which  produce  and  modify  the 
currents  in  the  oceans  could  bring  about 
any  change  in  either  their  velocity  or 
their  direction.  But  there  is  no  doubt 
that  the  cumulative  effect  of  long  contin- 
ued impiilses,  as  described  above,  resulting 
in  each  case  in  a  gain  in  one  or  the  other 
of  these  directions  will  ultimately  be  felt, 
and  the  result  will  be  seen  in  a  change  of 
position  of  the  main  mass  of  the  current. 
When  these  changes  are  brought  about, 
they  are  of  such  a  character  as  to  evade 
detection,  unless  the  averages  of  many 
observations  are  carefully  studied,  when 
the  change  in  the  position  of  the  resultant 
becomes  manifest.  The  contrast  between 
these  two  portions  of  the  current  are  seen 
in  the  apparently  more  flexiljle  character 
of  the  upper  portion  as  compared  with 
the  lower,  the  former  being  characterized 
by  rather  rapid  changes  in  position,  the 
latter  by  much  slower  motions. 

The  50°  line  indicates  very  clearly  the 
changes  which  take  place  in  the  relations 
of  these  currents.  During  the  time  when 
we  were  engaged  upon  this  subject  its 
predominant  shape  was  that  of  an  in- 
verted letter  S.  The  lower  part  of  the 
inverted  letter  representing  the  main 
body  or  lower  portion  of  the  Gulf  Stream. 
Neither  the  40°  line  nor  the  60°  line  show 
any  great  defiections  under  any  circum- 
stances, thus  aijparenth'  indicating  that 
they  are  well  within  the  boundaries  of 
each  of  the  main  l)odies  of  their  respective 
currents. 

A  study  of  the  tempei'ature  profiles 
obtained  in  1891,  showed  that  the  general 
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relations  of  the  currents  had  remained 
the  same,  but  it  was  noticed  that  during 
the  greater  part  of  the  time  the  curved 
bend  of  the  lower  jjart  of  the  50°  line 
touched  the  edge  of  the  continental  i)la.t- 
form,  covering  it  completely  from  the 
depth  of  70  fathoms  to  that  of  120  fathoms 
in  different  places.  This  had  occurred 
once  or  twice  in  1890,  but  it  was  then 
believed  to  be  rather  an  accidental  feature 
than  otherwise. 

A  comparison  of  the  profiles  of  the 
three  years  revealed  the  fact  that  there 
had  been  a  progessive  motion  during  that 
period  toward  the  shore.  In  1889  the 
lower  portion  of  the  curve  did  not  touch 
the  edge  of  the  continental  platform  at 
any  point  within  the  area  we  were  study- 
ing. In  1890  this  portion  of  the  curve 
touched  the  continental  edge  l)oth  at 
Block  Island  and  off  Nantucket  Island,  in 
the  latter  part  of  the  season  ;  and  in  1891, 
as  has  been  said,  it  touched  along  the 
whole  edge  of  this  portion  of  the  platform 
during  the  greater  part  of  the  summer. 
The  change  which  was  thus  produced  in 
the  temperature  at  the  bottom,  along  this 
edge  of  the  continental  platform  was  in 
the  neighborhood  of  10°,  an  item  of  con- 
siderable importance. 

The  effect  produced  by  this  change  in 
temperature  and  its  relations  to  the  work 
of  the  Fish  Commission  can  be  seen  to 
best  advantage  by  reference  to  a  very 
interesting  pi'oblem  in  Biology  with  which 
it  has  a  direct  connection.  At  a  confer- 
ence held  in  Washington  with  the 
Commissioner  of  Fisheries  the  results 
obtained  were  carefully  discussed.  We 
saw  very  plainly  that  if  the  same  rate  of 
motion  held  good  during  this  year  the 
whole  of  the  continental  edge,  or  at  least 
that  portion  of  it  with  which  we  were 
most  directly  concerned,  would  be  covered 
with  this  warmer  water.  The  idea  was 
then  suggested  that  if  such  were  the  case, 
the  conditions  for  the  reappearance  of  the 


tile  fish  would  be  established  if  environ- 
ment meant  anything  in  the  problem.  In 
the  years  1880  and  1881  this  recently 
discovered  fish  had  been  found  in  consid- 
cralile  numl)ers  upon  the  area  we  were 
studying  and  had  attracted  so  much 
attention  among  fishermen  that  prepara- 
tions were  made  to  take  it  upon  a 
commercial  scale  for  the  Ncav  York  and 
Boston  markets  during  the  ensuing  season. 
Unfortunately,  however,  in  the  spring  of 
1882  the  water  from  Cape  May  to  Nan- 
tucket became  covered  with  countless 
millions  of  this  fish  in  a  dead  or  dying 
condition.  From  that  time  the  tile  fish 
(Lopholatilus  chamteleonticeps)  disap- 
peared from  this  area  entirely,  and  all 
attempts  to  find  it  since  then  have  been 
unsuccessful.  Tlie  cause  of  its  disappear- 
ance became  a  sort  of  Biological  puzzle. 

The  fish  had  previously  been  caught  in 
a  depth  of  water  varying  from  60  to  130 
fathoms.  Its  feeding  ground  being  at  the 
bottom,  would  therefore  occur  just  at  the 
edge  of  tlie  continental  platform.  It  is 
probably  a  tropical  deep  sea  species, 
judging  from  its  njlationships,  which  had 
n)igrated  northward  through  favorable 
inducements  offered  by  an  enlarged  feed- 
ing ground  opened  up  in  that  direction. 
It  is  noteworthy  that  the  temperature  at 
which  it  was  caught  (50°  to  58°)  could 
only  be  established  on  the  New  England 
coast  and  at  the  edge  of  the  continental 
platform  by  just  such  an  invasion  of 
warm  water  as  has  been  described  above. 
It  is  only  necessary  to  conceive  the  whole 
of  the  continental  edge  from  Florida  to 
Nantucket  thus  overflowed  by  this  warm 
band  of  water  to  see  how  the  regular 
feeding  ground  of  a  tropical  species  could 
lie  extended  so  that  the  fish  could  follow 
it  throughout  the  whole  of  this  largely 
inci'eased  area. 

It  was  agreed  to  t(>st  these  theoretical 
conclusions  during  the  summer  of  1892. 
In   July  the    Commissioner   and   myself 
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went  out  in  the  schooner  Grampus,  south 
of  Martha's  Vineyard,  to  the  area  whicli 
seemed  to  promise  a  reward  for  our 
labors.  We  found  the  temperature  con- 
ditions right,  set  the  cod  trawls  and  caught 
the  tilefish.  During  the  remaining  por- 
tion of  the  summer  I  spent  consider- 
able time  tracing  out  the  limits  of  the 
area  over  which  the  tem})erature  of  50° 
and  above  could  be  found ;  using  the 
trawl  lines  at  the  same  time  to  ascertain 
if  the  fish  were  there.  We  found  them 
all  the  way  to  the  Delaware  capes,  and 
were  satisfied  that  though  they  were  not 
numerous,  they  had  taken  advantage  of 
the  changed  conditions  to  re-occupy  this 
area. 

The  explanation  of  the  disappearance 
of  the  tilefish  in  1882  seems  now  to  be 
a  comparatively  simple  matter.  If  we 
suppose  this  area  to  have  been  flooded  by 
warm  water  in  the  years  previous  to  that 
date  in  the  manner  suggested  above,  it  is 
easy  to  see  that  when  this  warm  band 
receded,  the  first  break  in  its  continuity 
would  occur  in  that  extreme  part  of  the 
bend  lying  between  Cape  May  and  Nan- 
tucket. The  fish  over  this  portion  of  the 
bottom  would,  in  the  event  of  the  with- 
drawal of  the  warm  water,  be  suddenly 
exposed  to  a  bath  of  water  of  a  sufficient 
degree  of  coolness  to  benumb  them  and 
start  them  on  their  way  to  the  surface. 
After  they  had  reached  a  point  in  the 
water  which  marked  the  limit  of  their 
adjustment  to  pressure,  they  were  bound 
to  go  the  rest  of  the  way  to  the  surface, 
where  they  arrived  in  an  abnormal  con- 
dition, as  their  bodies  were  all  puffed  up, 
and  in  most  instances  their  stomachs 
protruded  from  their  mouths  as  a  result 
of  the  diminution  of  pressure.  It  is  an 
extremely  interesting  fact  that  the  dead 
bodies  of  these  fish  came  to  the  surface  in  a 
long  crescent-like  curve  which  followed 
the  line  of  the  edge  of  the  continental 
platform   between   Cape   May  and   Nan- 


tucket. These  temperature  studies  of  this 
area,  may  therefore,  be  said  to  have  made 
an  interesting  contribution  to  the  study  of 
environment. 


IMPRESSIONS   OF  YUCATAN. 
By    ALLAN    MARQUAND. 

When  my  friend  Allison  V.  Armour  pro- 
posed that  I  should  go  with  him  to  Yucatan 
on  his  steam  yacht,  the  Ituna,  the  opportu- 
nity was  too  attractive  to  l)e  resisted.  So  I 
put  my  photographic  apparatus  in  order 
and  brou;iht  out  my  gun,  and  considered 
myself  prepared  for  the  excursion.  But  Ar- 
mour's intentions  were  more  serious  than 
my  own.  He  had  invited  an  archaeologist, 
W.  H.  Holmes,  and  a  botanist,  C.  F.  Mills- 
paugh,  both  of  the  Field  Columbian  Mu- 
seum of  Chicago.  These  gentleman  came 
prepared  with  instruments  for  surveying, 
drawing  and  photography ;  with  glass  jars 
and  copper  canisters  for  the  preservation 
of  the  fauna  and  presses  for  the  flora  of 
the  country.  In  fact  I  found  myself  em- 
barked upon  a  scientific  expedition.  At 
Progresso  we  were  joined  by  Edward  H. 
Thompson,  whose  ten  years  residence  in 
Yucatan  had  given  him  no  small  amount 
of  knowledge  of  the  people  and  the  coun- 
try, and  whose  archaeological  enthusiasm 
has  tempted  him  to  remain  there  for  at 
least  ten  years  more.  He  has  already 
visited  more  ruins  than  any  previous  ex- 
plorer, copied  inscriptions  and  paintings, 
and  photographed  buildings  and  sculp- 
tures. When  Thompson  has  produced 
his  magnum  opus.,  he  will  doubtless  put 
into  it  more  abundant  and  exact  informa- 
tion concerning  the  ruins  of  Yucatan  than 
can  be  found  in  the  pages  of  other  writers. 

The  railroad  journey  through  our  south- 
ern states  was  full  of  novelty  to  me.  From 
the  train  I  caught  fleeting  glimpses  of  the 
cotton  fields  of  North  Carolina,  of  the 
swamp  lands  of  South  Carolina,  of  the 
Georgia  pines  and  the  semi-troi^ical  foli- 
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age  of  Florida.  St.  Augustine,  somewhat 
familiar  from  photographs,  was  a  revela- 
tion ;  especially  Mr.  Flagler's  St.  Augus- 
tine, magnificent  with  imposing  hotels  and 
churches. 

From  Jacksonville  we  had  two  days 
steaming  over  smooth  waters  to  Havana, 
in  whose  beautiful  harbor  we  spent  Christ- 
mas. There  was  much  here  to  attract  at- 
tention :  the  old  Spanish  fort  //  Morro  and 
the  adjoining  Cabanas  (prisons),  the  houses 
in  light  and  varied  colors  along  the  shore, 
the  V)ay  alive  with  steamers  from  different 
countries  and  little  sail  boats  with  awn- 
ings plying  to  and  from  the  wharves.  An 
English  man-of-war  appeared  in  the  morn- 
ing with  Christmas  greens  attached  to  her 
masts,  while  we  presented  a  gay  appear- 
ance with  our  signals  looped  from  bow  to 
stern.  Havana  itself  was  dusty  and  dirty, 
the  streets  narrow  and  the  buildings,  in 
general,  uninteresting.  The  open  porches, 
the  awnings  drawn  over  the  narrow  streets, 
the  high  ceilings,  all  speak  of  a  warm  cli- 
mate, so  also  do  the  negligee  costumes  of 
the  people.  In  spite  of  its  rich  fruit  mar- 
kets and  busy  cigar  factories,  Havana  im- 
presses a  stranger  as  a  large  colonial  town, 
a  reflection  of  distant  Spain,  without  inde- 
pendence or  individuality  or  substantial 
evidence  of  civic  pride.  A  visitor  from  the 
north  is  also  struck  with  the  iron  gratings 
which  guard  the  doors  and  windows  of 
private  houses  ;  artificial  barriers,  for  these 
homes  contain  little  real  privacy.  The 
lover  finds  no  difficulty  in  plying  his  suit 
through  the  gratings,  until  he  is  finally  ad- 
mitted to  the  approval  of  the  family.  Even 
in  the  opera  house  the  so  called  private 
boxes  have  at  the  rear  open  wooden  shut- 
ters, through  which  the  populace  may 
gaze  to  their  heart's  content  upon  the 
bronzed  beauties  within.  We  soon  caught 
the  spirit  of  the  country,  selected  the  box 
of  greatest  interest  and  gazed.  The  fair 
occupant  evinced  no  sign  of  embarrass- 
ment. 


When  Christmas  was  over  we  started  for 
Yucatan.  Dark  clouds  were  threatening 
in  the  north  and  before  many  hours  we 
experienced  a  "  Norther,"  the  tempestuous 
wintry  wind  which  is  a  terror  to  the  sail- 
ors in  the  Gulf.  We  considered  it  prudent, 
if  not  necesary,  to  remain  in  our  berths 
until  our  destination  was  reached.  We 
were  scoffed  by  porpoises  dancing  about 
the  bow  and  by  huge  turtles  floating  on 
the  sea,  but  were  glad  when  the  winds 
subsided  enough  to  permit  of  casting  our 
two  anchors,  though  we  were  still  three 
miles  from  the  shore.  Here  we  were  ob- 
liged to  await  the  visit  of  the  health  officer, 
who  did  not  venture  out  until  the  following 
day. 

Progresso  is  a  small  town,  important  only 
as  the  seaport  of  Merida.  Compared  with 
other  places  in  Yucatan,  it  is  devoid  of 
interest,  except  such  as  attends  the  loading 
and  unloading  of  vessels.  Before  leaving 
home,  I  had  received  a  letter  from  a  friend 
who  wrote,  "  My  only  knowledge  of  Yu- 
catan is  of  Progresso,  where  I  stopped  a 
few  hours.  My  chief  recollection  is  of  a 
huge  live  turtle  kept  in  the  back  of  the 
hotel,  from  whose  flesh  meat  is  periodi- 
cally cut  to  supply  soup  to  passing  trav- 
ellers." As  the  above  mentioned  friend  is 
an  officer  of  a  prominent  religious  organ- 
ization in  New  York,  I  was  credulous 
enough  to  half  believe  his  written  testi- 
mony. However,  wishing  to  ascertain 
whether  this  curiosity  were  still  alive,  I 
made  inquiries  in  my  best  Spanish.  But 
this  failed  to  produce  the  animal.  A  day 
or  two  later  I  returned  to  the  same  restau- 
rant, when  a  turtle  was  produced  as  the 
one  for  which  I  had  inquired.  There  was 
no  evidence  of  his  having  supplied  other 
])arties  with  turtle  soup,  but  I  may  take 
this  opportunity  of  informing  the  Society 
for  the  Prevention  of  Cruelty  to  Animals 
that  we  took  especial  pains  to  send  the 
turtle  of  Progresso  to  the  place  where  all 
good  turtles  go. 
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From  Progresso  we  took  the  train  to  Mer- 
idii,  a  city  of  some  60,000  inhabitants,  the 
(•a])ital  of  the  State  of  Yucatan.  On  either 
side  of  the  railroad  are  henequin  (hemp) 
plantations.  Henequin,  the  foundation  of 
the  wealth  of  many  of  the  prominent  Yu- 
catan families,  has  recently  been  cultivated 
in  such  abundance  as  to  plethorize  the 
market.  Several  financial  tailures  have 
l)een  the  consequence.  The  plant  resem- 
l)les  the  century  plant,  with  its  stifli' lance- 
olate leaves.  It  is  allowed  to  grow  for  the 
first  five  years,  when  the  lower  leaves  from 
which  the  hemp  is  made  are  cut.  This 
])rocess  continues  until  the  life  is  gone. 
The  bales  of  clean,  cream-colored  hemp 
ofll'er  fine  cargoes  for  the  many  ships  which 
touch  at  Progresso.  The  tide  of  exportation 
for  the  present  would  seem  to  be  turning,  for 
the  Ward  line  steamer  on  which  I  returned 
carried  1,000  bales  to  Havana  and  only 
100  to  New  York. 

Merida  impresses  us  as  a  thoroughly  for- 
eign town,  without  that  touch  of  Anierican- 
istn  which  is  p('rce])til)le  in  Havana.  The 
houses  in  Merida  are  almost  without  ex- 
ception single  storied  and  flat  roofed. 
They  have  fronts  of  stucco,  painted  in  light 
colors,  with  Spanish  and  occasionally 
Moorish  decoration.  The  rooms  are  ar- 
ranged around  a  central  patio  or  courtyard  ; 
high  ceilings,  cement'  floors,  large  doors 
and  windows  keep  the  interiors  as  cool  as 
possible.  Here  and  through  the  city  are 
open  spaces  or  plazas  of  painfully  regular 
design.  The  Cathedral  is  an  immense 
mass,  uninteresting  externally,  but  with 
an  impressive  interior  of  transitional, 
Crothic-Renaissance  character.  The  sub- 
sidiary decorations,  chiefly  sculptural,  are 
exaggerated  and  without  character.  Dur- 
ing the  services  there  seemed  to  be  on  the 
])art  of  the  ])co])le,  a  s|)irit  of  absolute 
<l('\(»linn. 

An  importimt  element  in  the  life  of 
the  people  is  furnished  by  the  theatre.  The 
Teatro  Peon  Contreres  is  engaged  by  an 


opera  company  during  the  winter  months. 
The  lighter  operas,  Italian  and  French,  are 
the  favorites.  The  house  and  the  costumes 
are  on  a  simpler  scale  than  at  Havana, 
and  a  genuine  love  of  music,  or  at  least  a 
hearty  appreciation  of  its  lighter  phases, 
seems  to  prevail.  Applause  is  quite  unre- 
strained. A  third  centre  of  interest  is  the 
market  place,  where  one  is  introduced  to 
that  most  interesting  class  of  people,  the 
Mestizos.  These  people  are  the  product 
of  the  Maya  or  native  Indian  and  of  Span- 
ish blood,  a  crossing  which  seems  to  have 
been  highly  successful  in  preserving  the 
virtues  rather  than  the  vices  of  both  races. 
They  have  the  sturdiness  and  simplicity 
of  a  pure,  native  stock  to  which  is  added 
a  charm  of  manner  seldom  found  in  a  la- 
boring class.  Above  all  they  are  a  cleanly 
people,  even  in  districts  where  water  is  to 
be  obtained  with  difficulty.  Their  cheer- 
ful faces,  fine  white  teeth,  well  shaped 
hands  and  bronze  skins  are  emphasized 
by  the  use  of  white  costumes.  The  attire 
of  the  men  consists  in  a  white  shirt  which 
hangs  over  a  pair  of  white  trousers.  The 
women  wear  a  loose  tunic,  embroidered 
at  the  neck  and  edges,  over  an  underskirt. 
These  costumes  are  cool,  practical  and  pic- 
turesque. The  women  also  wear  a  reboza 
or  scarf  about  their  heads  and  shoulders, 
and  when  going  to  a  dance  put  satin  slip- 
pers over  their  brown  feet.  In  the  cool 
winter  mornings  men  are  seen  with  a 
sa.rape  or  shawl,  usually  striped  red  and 
white,  wound  around  their  shoulders. 
These  men  are  capable  of  carrying  heavy 
burdens  for  long  distances,  sometimes 
making  use  of  a  strap  across  the  forehead 
to  relieve  the  weight  upon  their  backs. 
When  the  work  of  the  day  is  over  they 
wash  and  array  themselves  with  clean 
garments.  When  employed  as  domestics 
they  are  treated  more  familiarly  than  is 
customary  with  us.  The  women  of  a  Yu- 
catecan  family  may  be  seen  gazing  through 
the  gratings  of  the  window  upon  the  street, 
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while  the  domestics  occuity  an  adjoining 
widow  of  the  same  room.  When  one  says 
good  bye  in  Yucatan  he  shakes  hands  with 
the  servants  also. 

The  Mestizos  have  conserved  in  many 
ways  the. traditions  of  the  Maya  race.  Ex- 
cejit  in  certain  localities  they  speak  among 
themselves  the  Maya  language,  and  live 
and  dress  according  to  the  customs  of  their 
ancestors.  The  houses  in  which  they  live 
are  fundamentally  Mayan  in  type,  and 
Spanish  only  in  minor  details.  These 
houses  may  be  seen  on  the  outskirts  of 
Merida  and  in  all  the  country  towns.  We 
did  not  penetrate  into  the  region  of  the 
hostile  Sublevados,  where  the  pure  blooded 
Indians  live,  V)ut  I  am  informed  that  their 
houses  are  essentially  the  same  as  those  of 
the  Mestizos.  The  general  type  and  its 
changes  may  be  easily  traced.  In  its  sim- 
l^ler  forms  we  may  speak  of  these  houses 
as  belonging  to  the  Rod  and  Leaf  style  of 
architecture.  Rods  in  juxtaposition  form 
the  walls  and  a  frame  work  of  I'ods  sup- 
ports a  thatched  roof  of  palmetto  leaves. 
The  ground  plan  is  usually  oval,  frequently 
rectangular,  rarely  circular.  A  more  ad- 
vanced stage  of  architecture  consists  in 
covering  the  rod  walls  with  a  red  mud 
mixed  with  straw,  thus  securing  greater 
protection  from  the  weather.  The  third 
stage  substitutes  rublile  walls  for  rods  and 
cement  for  mud.  If  we  may  generalize 
from  a  single  instance,  the  wall  paintings 
in  the  building  adjoining  the  tennis  court 
at  Chichen-Itza  tell  us  that  the  ancient 
Mayas  made  frequent  use  of  porches  in 
front  of  their  houses.  Under  these  porches 
stone  benches  were  probably  arranged,  as 
we  may  infer  from  their  use  in  scattered 
cases  to-day.  It  is  not  unlikely  that  the 
introduction  of  chairs  by  the  Spaniards 
drove  these  stone  benches  out  of  fashion, 
and  that  the  spreading  walls  in  front  of 
Mestizo  houses  are  the  last  survival  of  the 
benched  porticos  of  the  past. 

The  invasion  of  our  mechanical  civili- 


zation is  already  beginning  to  make  itself 
felt.  After  the  railroad  and  the  telegraph, 
there  have  already  appeared  roofs  of  tile 
and  of  corrugated  iron,  and  the  Chicago 
aermotor  in  place  of  human  and  animal  la- 
bor at  the  well.  Stamped  cotton  goods  are 
beginning  to  vie  with  embroidered  handi- 
work and  the  day  may  not  be  far  distant 
when  the  high-heeled  satin  slippers  will  be 
followed  by  the  entire  European  costume. 

From  Merida  we  determined  to  take 
advantage  of  calm  weather  to  make  a  trip 
to  the  Eastern  coast  of  Yucatan.  A  Nor- 
wegian schooner  had  been  wrecked  off' 
cape  Catoche  only  six  days  before,  hence 
we  proceeded  with  more  than  usual  cau- 
tion. The  sea  was  calm  and  little  crabs 
were  floating  on  the  surface  in  great  abun- 
dance. We  soon  netted  enough  for  a 
hearty  meal.  By  the  side  of  the  wrecked 
vessel  we  found  on  guard  a  detachment 
from  the  Custom  House  of  the  Island  of 
Mugeres.  As  this  was  our  destination  and 
the  evening  was  drawing  on  we  offered  the 
gentlemen  a  tow.  This  they  gladly  ac- 
cepted. The  "  Dago  "  pilot  was  unaccus- 
tomed to  vessels  larger  than  his  own  and 
we  had  the  uncomfortal)le  sensation  of 
ex])eriencing  several  hard  rubs  against  the 
rocks.  Transferring  our  conffdence  to  the 
sounding  line  we  stealthily  approached 
the  island  and  anchored  off'  Dolores.  This 
village  is  hardly  more  than  a  resting  place 
for  Cuban  fishermen,  but  most  picturesque 
with  its  thatched  houses  in  the  midst  of 
cocoanut  palms.  The  coraline  rocks  of 
the  shore  have  been  washed  into  strange 
sha))es  and  it  gave  us  a  far-away  sensation 
to  watch  the  lizards  and  large  iguanas 
crawling  over  the  rocks.  The  water  here 
and  at  Cozumel  is  of  matchless  clearness. 
We  could  easily  see  the  corals  and  fish  at 
six  or  seven  fathoms  from  the  surface  and 
at  moonlight  our  little  launch  floating  on 
the  transparent  water  seemed  as  if  sus- 
pended in  free  air. 

In  this  district  we  visited  the  ruins  at 
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the  end  of  the  island  of  Mugeres,  the  group 
ofruinsonthe  mainland  at  II  Meco,  the 
much  injured  remains  at  the  island  of 
Cancum  and  ruins  on  the  island  of  Cozu- 
mel.  Our  ethnologist  took  careful  mea- 
surements and  applied  himself  to  the  study 
of  the  general  disposition  of  the  ancient 
buildings,  while  we  occupied  ourselves 
with  photography,  shooting,  gathering  or- 
chids and  other  plants.  Mugeres  and  Meco 
and  Cozumel  are  all  supposed  to  have  been 
impoi'tant  religious  centers  in  antiquity, 
though  little  evidence  of  this  now  remains. 
The  ruins  reveal  no  buildings  of  stately 
character.  They  are  all  comparatively 
small  and  almost  entirely  without  sculp- 
tural adornment. 

Our  eyes  were  constantly  delighted  by 
the  wealth  of  color  about  us.  The  sea 
with  its  pale  and  dark  greens,  its  purples 
and  blues  produced  even  more  brilliant 
and  beautiful  effects  than  does  the  JNIedi- 
terranean  about  the  coast  of  Sicily.  Even 
the  fish  seem  to  catch  the  spirit  of  their 
environment  and  deck  themselves  in  bright 
colors.  The  woods  with  their  soft  grays 
and  greens  were  less  brilliant  than  they 
are  in  May  or  October,  but  even  in  .Janu- 
ary disj^lay  a  great  variety  of  color,  on  their 
trunks  are  variegated  lichens  and  in  their 
branches  are  seen  orange  and  black  orioles, 
blue  jays,  green  paroquets  and  red  crested 
wood  peckers.  Along  the  shore  we  saw 
white  herons  standing  and  many  an  awk- 
ward pelican  plunging  into  the  sea  for  food. 

The  Yucatecans,  especially  the  Mestizos, 
are  very  fond  of  dancing.  Almost  every- 
where we  found  a '  bailie  '  (ball)  scheduled 
for  the  evening.  At  Cozumel  a  dance  was 
announced  entitled  "  Reminiscences  of  the 
Winds."  This  promised  to  be  interesting 
and  we  went  hoping  to  find  some  survival 
of  ancient  Maya  practice.  But  only  the 
name  survived.  The  dances  were  al- 
together Spanish.  Still  it  was  picturescjue. 
The  ball  room  was  a  thatched  structure 
open  on  all  sides  to  the  winds.     It  served 


also  as  a  sanctuary.  Before  the  dance 
came  II  Rosario,  in  which  the  women  of- 
ficiated on  their  knees  in  harsh  voices 
chanting  the  evening  service.  The  men 
were  listlessly  gathered  at  the  other  end  of 
the  room  or  standing  near  an  improvised 
bar.  After  the  religious  ceremony  came 
the  dances,  the  short  stepped  waltz  and 
the  sapnteo,  a  s])ecies  of  jig  or  elementary 
quadrille.  In  the  latter  dance  two  young 
men  represented  their  sex,  the  patron  of 
the  ball  furnishing  them  with  partners  in 
regular  order.  Thus  there  were  no  wall 
flowers  and  every  girl  was  sure  of  a  part- 
ner for  at  least  one  dance.  The  utmost 
freedom  from  conventionality  prevailed. 
The  old  women  smoked  their  cigarettes, 
the  young  mothers  nursed  their  children, 
the  men  took  their  drinks  and  yet  the  en- 
tire proceeding  was  orderly.  The  union 
of  the  religious  service  and  amusement  in 
this  case  seemed  primitive  and  not  in- 
harmonious. But  a  discordant  note  is 
struck  when  the  combination  occurs  in 
more  highly  organized  society.  In  Havana, 
for  example,  one  may  read  the  following 
Sunday  program  :  Mass  at  8  a.  m.  Cock 
fight  at  11  a.  m.     Bull  fight  at  3  p.  m. 

Before  returning  to  Merida  M^e  were 
anxious  to  visit  the  interesting  ruins  of 
Tuloom,  a  short  distance  down  the  coast, 
now  in  possession  of  hostile  Indians.  It 
was  only  a  few  years  ago  that  an  Indian 
chief  in  possession  of  Tuloom  had  some 
dealing  with  the  whites.  This  excited  the 
indignation  of  his  powerful  neighbor,  the 
chief  of  Chan  Santa  Cruz,  who  slaughtered 
the  chief  of  Tuloom  and  all  his  family. 
Since  this  time  there  has  been  no  com- 
munication with  these  Indians.  Our  ven- 
turesome friend  Thompson  wished  to 
arrange  a  visit  for  us,  but  the  waves  were 
too  high  to  permit  of  landing  and  we  were 
obliged  to  content  ourselves  with  a  distant 
view  from  the  sea.  On  the  return  we  ex- 
perienced another  '  Norther '  and  saw  more 
of  state  rooms  than  of  the  outside  world. 
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The  ancient  ruins,  which  we  were 
especially  anxious  to  visit  are  not  as  yet 
very  accessible  to  the  traveller.  It  was 
arranged,  therefore,  that  we  should  visit 
only  Uxmal  and  Chichen-Itza,  the  two 
groups  of  greatest  importance.  Uxmal  is 
some  fifty  miles  south  of  Merida.  We 
went  aa  far  as  Tikul  by  rail  and  remained 
there  for  the  night.  As  Uxmal  is  notori- 
ously unhealthy  we  planned  to  go  and  re- 
turn in  the  same  day.  This  necessitated 
an  early  start,  since  we  had  before  us  a 
drive  of  twentj^-five  miles  in  a  volan.  He 
who  has  had  only  the  ordinary  experi- 
ences of  mountain  travel  knows  little  of 
the  possibilities  of  driving  over  rough 
roads  until  he  has  taken  a  volan  drive  in 
Yucatan.  The  whole  country  is  one  mass 
of  limestone,  upon  which  rests  an  ex- 
tremely thin  soil.  Stones  and  masses  of 
rocks  constitute  the  roads  and  it  is  only 
by  accident  that  one  occasionally  en- 
counters a  suggestion  of  smoothness.  But 
a  volan  can  traverse  such  roads  and  bring 
the  passenger  home  alive.  This  extremel.y 
useful  vehicle  may  be  described  as  a  two- 
wheeled  litter  or  palanquin.  The  litter  is 
swung  upon  heavy  leather  straps  and  is 
covered  with  an  awning.  The  contents  of 
the  vehicle  must  be  carefully  balanced, 
hence  the  most  comfortable  attitude  is  to 
stretch  oneself  out  at  full  length.  The 
driving  is  frequently  done  at  night,  but 
sleep  comes  only  to  the  experienced  trav- 
eller, for  one  is  tossed  upwards  and  side- 
ways and  backwards  and  forwards  with 
more  rapidity  and  violence  than  in  a  small 
boat  upon  a  stormy  sea.  The  volan  is 
drawn  by  three  mules  abreast,  the  central 
one  somewhat  heavier  than  the  rest,  sup- 
porting the  shafts.  The  driver  urges  the 
mules  forward  by  calling  to  them,  "  Mul-e, 
Mul-e,  Mul-e,"  and  cracking  his  hempen 
whip.  The  little  mules  are  certainly  won- 
derful animals  for  the  purpose. 

After  a  restless  night  in  a  hammock  and 
a  thorough  shaking  in  a  volan  we  reached 


the  ruins  of  Uxmal  and  began  the  ascent 
to  the  Casa  del  Adivino  (House  of  the 
Prophet).  This  building  is  elevated  upon 
a  pyramid  about  ninety  feet  high  and  the 
steep  ascent  up  the  narrow  steps  seemed 
full  of  peril.  From  the  summit  of  this 
pyramid,  however,  one  gains  a  general 
view  of  the  ruins,  or  at  least  becomes  ac- 
quainted with  the  relative  position  of  the 
principal  ])uildings.  The  impression  from 
such  a  view  is  of  a  few  massive  structures 
buried  in  a  woodland  sea.  Nor  is  this 
impression  a  mere  semblance,  for  sea  shells 
remain  in  abundance  throughout  the  in- 
terior to  tell  us  that  the  present  expanse 
of  trees  is  a  comparatively  recent  substi- 
tute for  the  dark  blue  waves.  In  the  im- 
mediate vicinity  of  the  Adivino  lies  the 
irregular,  rectangular  court  of  the  Monjas 
(Nunnery),  a  group  of  buildings  of  re- 
markable character.  Nowhere  else  do  we 
find  in  Yucatan  finer  architectural  decora- 
tion. The  ornamentation  is  largely  geo- 
metric in  character  and  exhibits  a  peculiar 
combination  of  symmetric  with  asym- 
metric design.  It  is  difficult  to  explain 
this  decoration  as  an  evolution  and  one  is 
tempted  to  think  of  foreign  and  especially 
Asiatic  influences.  Turning  to  the  left 
we  see  prominently  the  house  of  the  Gov- 
ernor and  the  less  imposing  structures 
called  the  House  of  the  Turtles  and  the 
House  of  the  Doves.  The  Governor's 
house  is  ornamented  with  imposing  geo- 
metric sculptures  and  exhibits  a  series  of 
recessed  chambers  with  openings  of  finely 
curved  arches.  There  are  man}'  other 
buildings  belonging  to  this  group,  but  we 
were  obliged  to  leave  without  visiting 
them. 

We  lost  no  time  on  ovr  return  in  start- 
ing for  Chichen-Itza.  The  journey  is 
somewhat  long,  involving  four  hours  in 
the  train  to  Izamal,  then  thirty-five  by 
volan  and  fifteen  on  horseback.  At 
Izamal  we  saw  the  remains  of  a  pyramid 
whose  faces  contained  elaborate  sculptures 
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in  stucco  and  another  pyramid  with 
strange  tunnels  inside.  The  Spanish 
church  is  an  imposing  building,  and  the 
huge  plaza,  which  bustles  with  life  during 
the  annual  fair,  was  now  dull  and  empty. 
We  were  hospitably  entertained  by  Dr. 
(iaumer,  an  American  i)hysician,  who 
enjoys  a  wide  reputation  as  an  ornitholo- 
gist. The  rough  volan  journey  and  horse- 
back ride  being  made  in  a  night  and  a 
morning,  we  were  too  wearied  to  enjoy 
even  a  passing  glimpse  of  the  ruins  and 
stretched  ourselves  upon  the  cots  as  soon 
as  we  reached  Thompson's  hacienda  at 
Chichen.  I  fear  that  I  shall  incur  our 
host's  displeasure  if  I  should  speak  of  his 
hacienda  as  a  ranch,  since  the  Spanish 
rancho  is  applied  only  to  properties  of 
small  extent.  But  what  other  American 
word  shall  I  use  to  describe  an  estate  of 
23,000  acres,  thickly  wooded,  with  here 
and  there  a  pasture  or  a  cornfield  or  an 
orange  grove,  where  the  cattle  gather  at 
the  front  door  and  cowboys  rest  their 
wearied  limbs  along  the  porch  ?  This 
hacienda,  for  we  must  so  call  it,  was  con- 
structed some  forty  years  ago,  and  deserted 
when  hostile  Indians  made  their  triumphal 
march  through  the  country  destroying 
everything  in  their  way.  Otherwise  it 
might  still  be  in  the  possession  of  men 
who  would  care  less  than  our  friend  for 
the  magnificent  ruins  which  it  surrounds. 
The  ruins  of  Chichen  are  more  num- 
erous and  cover  a  larger  area  than  at  Ux- 
mal.  And  as  these  buildings  rej^resent 
onlj'  the  permanent  public  buildings,  we 
may  imagine  that  the  ancient  town  of 
Chichen-Itza  was  a  city  of  no  mean  pro- 
portions. We  take  our  general  view  from 
the  pyramid  of  the  IMonjas.  To  the  right 
is  the  lofty  Castillo  and  to  the  left  the 
Tennis  Court  with  its  adjoining  temple. 
Nearer  at  hand  arr  the  remains  of  the  • 
Circular  Tower  and  of  thetemple  of  Akab 
Tzib.  There  are  many  other  structures 
in  sight  and  still  more  so  hidden  by  the 


woods  as  to  escape  our  view.  As  we  pass 
from  building  to  building  we  see,  as  at 
Uxmal,  evidences  of  the  existence  of  a 
rich  and  powerful  people,  possessing  a 
high  degree  of  architectural  skill.  The 
same  general  principles  of  construction 
prevail  and  yet  there  are  differences  in  our 
general  impression.  At  Uxmal  tlie  tech- 
nique is  finer,  the  stones  being  more  care- 
fully shaped,  and  the  decoration  less  pro- 
fuse. At  Chichen  there  is,  however,  a 
greater  abundance  of  figured  ornament 
and  wall  painting.  Perhaps  the  most  per- 
fect and  interesting  building  at  Chichen 
is  thetemple  adjoiningthe  so-called  Tennis 
Court.  At  the  base  of  the  pyramid  there 
remains  a  room  whose  walls  and  ceiling 
were  covered  with  sculptured  figures  ar- 
ranged in  horizontal  bands.  In  part  of 
the  temple  the  serpent-head  bases  of  the 
columns  are  in  fine  preservation,  and  in 
the  interior  the  most  perfect  example  of 
mural  decoration  that  remains  in  Yucatan. 
It  is  much  to  l)e  regretted  that  travellers, 
especially  Mexicans,  inscribe  their  names 
in  charcoal  over  the  walls  and  otherwise 
deface  the  {)aintings.  We  may,  neverthe- 
less, still  discover  large  pictures  of  Maya 
chiefs  or  divinities,  an  interesting  battle 
scene,  representations  of  houses,  ships, 
costumes  and  over  the  door,  a  representa- 
tion of  human  sacrifice.  Here  the  priest, 
as  if  a  humane  sentiment  resisted  his 
religious  duty,  approaches  his  victim  back- 
ward. A  survival  of  this  blind  religious 
zeal  may  perhaps  be  recognized  in  the  in- 
tense devotion  manifested  by  the  Mestizos 
in  their  adherence  to  the  Catholic  faith. 
Interesting  sculptures  of  a  dwarf  divinity 
are  found  in  connection  with  another 
pyramid.  A  most  artistic  and  original 
sculptural  device  is  the  use  of  serpents  as 
balustrades  to  the  steeply  inclined  stair- 
ways of  the  pyramids.  The  body  of  the 
snake  is  carried  up  the  sides  of  the  stair- 
way, while  the  head  stands  out  at  the  base 
as  a  kind   of  newel  post.      This   motive 
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seems  to  have  been  widely  spread,  but  is 
especially  noteworthy  at  Chichen.  When 
we  shall  have  secured  a  thorough  plan  of 
all  the  ruins  of  this  neighborhood,  their 
extent  and  magnificence  will  certainly  en- 
large and  deepen  the  impression  to  be  de- 
rived from  existing  publications. 

Before  leaving  Chichen  we  should  not 
leave  unmentioned  the  interesting  cenotes, 
or  natural  wells,  which  here  abound.  The 
very  name  Chichen-Itza,  the  mouth  of  the 
sacred  well,  calls  attention  to  the  wonder- 
ful device  of  nature  in  affording  a  supply 
of  water  to  a  country,  which  for  the 
winter  months  would  otherwise  be  per- 
fectly dry.  Occasionally  the  cenote  itself 
dries  up,  and  in  one  of  these  Thompson 
has  started  a  coffee  plantation,  with  eveiy 
prospect  of  success.  In  others  the  water 
is  so  clear  and  deep  that  one  may  follow 
for  many  seconds  a  stone  as  it  forces  its 
wriggling  path  to  the  bottom.  In  several 
cases  the  wells  are  as  much  as  a  hundred 
and  fifty  feet  in  diameter  and  fifty  feet  in 
depth.  Long  roots  of  overhanging  trees 
and  drooping  shoots  present  a  strangely 
picturescjue  appearance.  In  the  season 
when  the  orchids  are  in  bloom  the  cenote 
banks  must  be  especially  beautiful. 

When  we  compare  the  buildings  of  East 
Yucatan  with  the  monumental  ruins  of 
Uxmal  and  Chichen  we  find  that  similar 
conventions  and  modes  of  building  pre- 
vailed throughout  the  country.  In  every 
group  of  ruins  one  or  more  buildings  are 
elevated  upon  pyramids.  These  pyra- 
mids are  very  varied  in  character.  Some 
are  solid ;  others  are  honey-combed  with 
rooms.  Some  are  strictly  pyramidal ; 
others  are  stepped  with  platforms  of 
regular  or  irregular  form.  Some  have 
ornamented  leases,  others  are  plain.  All 
of  them  have  a  temple  or  other  building 
on  top.  Constructively,  various  methods 
of  laying  stone  are  employed,  but  the  use 
of  stretchers  and  headers  and  of  laying 
the  blocks  with  alternate  joints  seems  not 


to  have  been  reached  even  in  the  best 
buildings.  As  a  consequence  an  external 
facing  of  stone  sometimes  peels  away  in 
large  masses  or  a  rent  is  made  along  the 
connecting  joints.  This  is  particularly 
likely  to  happen  when  the  buildings  are 
overgrown  with  trees.  The  natives  have 
also  freely  used  the  ancient  structures  as 
quarries,  carrying  away  the  stone  for 
fences  and  demolishing  in  their  lime 
kilns  the  finest  sculptured  blocks.  The 
Mexican  government  has  declared  the 
ruins  to  be  national  property,  but  beyond 
this  has  done  little  to  preserve  them  from 
destruction. 

The  rooms  in  these  stone  Ijuildings 
have  vaulted  ceilings.  These  vaults  are 
constructed  on  the  principle  of  the  false 
arch,  by  superposed  horizontal  blocks  and 
flat  key-stones.  In  a  few  instances  at 
Chichen  the  vaults  are  teruiinated  by 
stones  which  lean  against  each  other  at  a 
sharp  angle,  thus  leaving  a  j^ointed  ridge. 
Outside  and  inside  the  buildings  were 
covered  with  stucco  and  jjainted.  In 
some  instances  we  counted  seven  or  eight 
layers  of  stucco,  indicating  that  the  build- 
ings had  been  thus  renewed  many  times 
and  usually  painted  with  a  new  color. 
The  cement  used  for  the  inner  walls  was 
of  a  fine  quality,  and  served  as  the  ground 
for  paintings  which  have  for  the  most 
part  disappeared. 

There  is  a  strange  device  which  is  ob- 
servable everywhere.  Beams,  many  of 
which  still  remain,  were  placed  across  the 
vaults  at  various  degrees  of  elevation. 
Sometimes  these  are  explained  as  devices 
for  the  suspension  of  hammocks  or  other 
objects.  But  it  seems  more  probable  that 
they  were  intended  as  supports  for  the 
vault.  The  circular  building  at  Chichen 
furnishes  interesting  confirmation  of  this. 
This  building  is  an  extraordinary  struc- 
ture the  outermost  tower  enclosing  a 
second,  which  in  turn  encloses  a  third. 
The  spaces  between  each  tower  are  vaulted 
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and  these  vaults  are  strengthened  by  a 
system  of  internal  buttresses  made  of 
stone.  Under  ordinary  circvim stances  the 
thick  walls  rendered  internal  stone  sup- 
ports unnecessary ;  wooden  beams  suf- 
ficed. These  wooden  beams  in  the  stone 
building  represent  the  same  method  of 
construction  as  is  still  practiced  in  ordin- 
ary thatched  roofed  houses.  This  resem- 
blance between  the  architecture  of  the 
ancient  ruins  and  of  the  wooden  houses  in 
Yucatan  has  aii  important  negative  bear- 
ing upon  the  question  of  origin.  The  evi- 
dence seems  to  show  that  the  builders  of 


these  pyramids  and  temples  did  not  de- 
rive their  architectural  traditions  on  the 
one  hand  from  races  like  the  Egyptians  or 
Assyrians  accustomed  to  stone  or  brick, 
nor  on  the  other  from  refined  constructors 
in  wood,  such  as  the  elaborate  carpenters 
of  China  and  Japan. 

The  stone  buildings  are  no  more  nor 
less  than  the  work  of  semi-civilized 
American  Indians,  Avhose  ancestors  were 
accustomed  to  live  in  primitive  rod  and 
leaf  houses,  such  as  those  inhabited  by 
their  descendants  at  the  present  day. 


SUMMARY  OF  PAPER  PUBLISHED. 


ENGLAND'S    BANKING  LEGISLATION. 

By  W.    M.    DANIELS. 

The  approaching  necessity  of  congres- 
sional legislation  upon  the  subject  of 
banking,  renders  a  review  of  the  English 
precedents  of  1844  interesting  as  well  as 
instructive.  Peel's  Act,  passed  in  that 
year,  remains  to  this  day  substantially 
the  foundation  of  the  currency  system  of 
England.  The  then  approaching  expir}'  of 
the  charter  of  the  Bank  of  England  coupled 
with  the  wide  spread  discussion  incident 
upon  the  commercial  crises  which  had 
preceded,  paved  the  way  for  drastic 
legislation  in  1844.  Theman  whosha])ed 
this  demand  for  a  reorganization  of 
l)anking  in  England  was  Samuel  Jones 
Llo3'(l,  afterwards  Lord  Overstone,  the 
founder  of  the  so-called  "  Currency 
Principle  ".  The  essence  of  this  principle 
is  the  direct  relation  posited  between  the 
volume  of  the  circulating  medium  and 
the  general  scale  of  money  prices.  Ac- 
cording to  this  theory,  an  increase  in  the 
circulation  will  depress  the  exchange  value 
of  each  unit  thereof,  and  will  thus  raise 
the  general  scale  of  prices.  This  theory 
is  now  recognized  as  very  crude,  inas- 
much as  it  overlooks  the  rapidity  of  cir- 


culation and  the  expansion  or  contraction 
of  credit,  as  well  as  various  other  factors 
which  serve  to  condition  and  qualify  the 
quantitative  theory  of  money  pure  and 
simple.  The  Act  of  1844,  however,  pro- 
vided that  the  note  circulation  of  the  king- 
dom should  no  longer  be  determined  in 
amount  by  the  will  of  the  issuing  bankers, 
subject  only  to  the  condition  of  converti- 
bility into  gold  on  demand,  but  that  the 
Bank  of  England  should  be  allowed  an 
uncovered  issue  of  fixed  amount  against 
certain  securities  held  by  the  Bank,  mainly 
government  bonds,  and  that  thereafter 
every  note  issued  should  be  backed  by  an 
equivalent  amount  of  gold.  The  right  of 
note  issue  was  restricted  to  all  then 
exercising  it,  and  all  other  note-issuing 
banks  were  limited  in  the  amount  of  their 
aggregate  issue.  It  was  the  design  of  the 
measure  ultimately  to  abolish  the 
"  country  circulation  ",  although  this  end 
has  never  been  realized.  The  law  in 
question  also  provided  that  any  one  by 
depositing  gold  with  the  Issue  Department 
of  the  Bank  of  England  might  receive 
notes  therefor.  It  is  maintained  that  the 
law  in  question  has  not  secured  many 
ends  it  was  designed  to  attain,  as,  for 
example,    the    abolition    of   commercial 


THE  PRINCETON  COLLEGE  BULLETIN 


73 


crises  ;  and  that  such  ends  as  it  did  secure 
were  purchased  at  too  high  a  price.  The 
drastic  provision  regulating  note  issue 
has  aggravated  panics  when  they  have 
occurred,  and  has  been  set  aside  by  force 
of  circumstances  on  various  occasions. 
Moreover  the  convertibiHty  of  circulating 
notes,  it  is  submitted,  is  adequately 
guarded  by  the  strict  legal  enforcement  of 
convertibility  on  demand.     The  inference 


drawn  from  English  experience  is  that  too 
stiff  an  insistence  on  a  bond  security  as 
the  sole  basis  for  our  future  bank-currency 
in  the  United  States,  will  entail  upon  us 
inconveniences  similar  in  nature  to  those 
experienced  abroad. 


[Summary  of  a  paper  entitled  "A  Lesson  from 
England's  Banking  Legislation,"  published  in  the 
May  number  of  the  Banker's  Magazine.] 
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SHOULD  THERE  BE  A  COURSE  OF  SIX 
YEARS  IN  LATIN  IN  OUR  SEC- 
ONDARY   SCHOOLS? 

By    ANDREW    F.    WEST. 

It  may  seem  a  deplorable  fact  that  in 
the  Secondary  Schools  of  our  country, 
public  and  private  taken  together,  there 
are  eight  pupils  in  Latin  to  one  in  Greek. f 
That  only  fifteen  to  twenty  thousand 
pupils  should  be  studying  Greek  is  of 
course  a  bad  thing,  it  looks  bad  when 
we  think  how  many  more,  both  in  abso- 
lute numbers  as  well  as  proportionally  to 
the  population,  are  studying  Greek  in 
England  or  France  or  Germany.  It  is 
bad  in  itself,  as  evincing  how  few  there 
are  who  are  devoting  themselves  to  the 
study  of  all  studies  which  fosters  acute 
and  noble  thinking,  the  finest  taste,  the 
ideal  literary  temper  and  an  unquench- 
able love  of  knowledge  and  truth.  Yet 
for  all  this,  though  pupils  in  Greek  are 

fSuch  was  the  fact  in  1891-92  according  to  the  last 
Report  of  the  United  States  Commissioner  of  Edu- 
cation (Vol  II,  pp.  695  and  698),  and  the  proper  ions 
must  be  nearly  the  same  now.  According  to  this 
Report,  the  pupils  in  Latin  in  public  secondary 
schools  were  93,144,  and  in  prvate  secondary  schools 
3i^,S9'.',  making  a  total  of  13'2,036.  The  pupils  in  Greek 
in  public  secondary  schools  amounted  to  9,397  and 
in  private  secondary  schools  to  8,543,  making  a  total 
of  l.\940  These  statistics  are  fully  complete,  lacking 
only  a  comparatively  small  number  of  schools  and 
the  pupils  who  study  under  private  tutors  At  the 
present  time  we  may  roughly  estiinate  the  pupils 
studying  Latin  as  probably  less  than  150,0(«  and 
those  studying  Greek  as  clearly  less  than  20,090. 


comparatively  few  and  always  have  been 
few,  and  perhaps  always  will  be  few,  they 
are,  nevertheless,  as  a  rule,  pupils  of  ex- 
ceptional promise  when  compared  with 
the  mass.  They  are  the  best  part  of  the 
intellectual  elite  in  our  secondary  schools. 
It  makes  little  difference  how  this  is  ac- 
counted for,  whether  by  the  supi^osition 
that  Greek  produces  fine  effects  on  boys 
who  are  capable  of  these  effects,  or  that 
boys  of  a  certain  kind  take  to  Greek,  or 
even  by  the  idea  that  tradition  is  respon- 
sible for  the  prejudice  in  favor  of  Greek, 
and  that  other  studies  may  produce  as 
good  results.  The  undeniable  thing  is 
that  there  is  a  fine  effect  secured  wher- 
ever Greek  is  well  taught,  and  to  say  other 
studies  will  do  equally  well  does  not  des- 
troy this  great  fact,  for  I  need  hardly 
argue  in  this  presence  that  there  is  an 
affinity,  amounting  to  the  recognition  of 
kinship,  between  a  certain  class  of  the 
finest  minds  and  Greek.  Still  there 
ought  to  be  many  more  boys  learning 
Greek  than  there  now  are  in  this  country, 
and  so  from  this  point  of  view  it  is  a  de- 
plorable fact  that  there  are  eight  in  Latin 
to  one  in  Greek. 

However,  it  is  not  a  deplorable  fact  that 
not  far  from  a  hundred  and  fifty  thousand 
boys  are  now  studying  Latin  in  our  sec- 
ondary schools.  It  is  a  great  number, 
though  it  ought  to  be  greater,— and  as  the 
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number  becomes  greater,  the  amount  of 
time  devoted  to  the  study  longer  and  the 
methods  of  instruction  more  rational,  the 
more  will  our  higher  culture  be  helped  in 
general  and  the  more  will  attention  be 
directed  at  the  same  time  to  the  import- 
ance of  Greek.  For  where  is  the  Latin 
professor  in  this  whole  land  who  is  not 
forced,  the  longer  he  reads  Latin,  to  feel 
how  much  greater  is  Greek  and  how 
overwhelmingly  in  debt  to  Greek  is  all 
that  he  studies  ?  He  goes  further.  He 
sees  that  to  know  Latin  in  its  integrity, 
without  mutilation  or  cramping,  some 
knowledge  of  Greek  is  indispensable — 
and  consequently  that  in  order  to  get 
better  Latin,  we  shall  always  be  needing 
Greek.  And  so,  as  was  suggested  a  mo- 
ment ago,  the  more  Latin  is  studied,  the 
more  will  the  cause  of  Greek  be  helped, 
by  the  very  necessities  of  Latin.  The 
Eadeiit  utriusque  est  viae  of  Quintilian  is 
here  true  in  a  new  sense,  not  in  the  sense 
of  the  real  unity  of  their  linguistic  struc- 
ture, nor  yet  in  the  sense  that  a  man  who 
knows  Greek  is  supremely  helped  in 
Latin,  but  in  the  sense  that  the  demand 
of  Latin  for  its  own  integrity  is  a  demand 
that  can  never  be  met  without  Greek. 
Accordingly  we  may  approach  the  ques- 
tion of  extending  the  Latin  in  our  second- 
ary schools  to  a  six-year  course  with  the 
assurance  at  the  outset  that  if  such  an 
extension  is  good  for  Latin,  it  is  helpful 
to  Greek  as  well,  and  presumably  to  other 
studies,  notably  the  modern  languages. 

The  questions  to  be  answered  in  any 
discussion  of  this  subject  are  two — first. 
Is  the  proposal  sound?  and  second, 
Is  it  practicable?  The  first  question  di- 
vides into  two  parts.  Is  such  an  ex- 
tension good  for  Latin  itself?  and  Is 
it  good  for  Latin  in  relation  to  its  other 
studies?  That  the  proposal  is  good  for 
Latin  itself  seems  very  clear.  Notice  that 
at  this  point  it  is  not  the  question  as  to 
whether  we  have  time  in  our  school  pro- 


gramme or  enough  good  teachers  ready 
at  hand  or  means  to  carry  out  the  pro- 
l^osal.  But  the  question  in  this  form  is. 
What  time  is  needed  for  the  proper  study 
of  Latin?  and.  Will  the  proposed  exten- 
sion substantially  give  the  time,  or  at 
least  so  much  of  it  that  a  great  gain  will 
be  secured  ?  Now  Latin,  like  Greek,  can- 
not produce  its  proper  effect  on  the  pupil 
without  prolonged  study.  It  may  do  him 
some  good.  It  may  be  better  for  him  to 
have  learned  and  lost  than  never  to  have 
learned  at  all.  We  are  not  inquiring  as 
to  how  little  Latin  a  boy  can  get  along 
with,  but  what  amount  of  time  he  needs 
to  understand  it,  if  Latin  is  to  produce  its 
proper  effect  upon  him.  There  is  no  need 
here  to  give  the  arguments  which  prove 
that  the  study  of  Latin  needs  a  good  deal 
of  time.  They  are  old  and  well  known. 
They  all  rest  on  the  fundamental  fact  that 
the  pupil's  study  of  Latin  is  an  initiation 
into  a  regular  and  complicated,  though 
never  obscure,  language  and  literature, 
which  contain  a  combined  discipline  and 
culture  admirable  in  itself  and  highly  val- 
uable, even  indispensable,  to  a  true  appre- 
ciation of  our  own  civilization.  This  prior- 
ity of  Latin  to  our  modern  life  is  no  mere 
priority  of  time,  like  the  priority  of  Chinese 
or  Russian,  nor  is  it  a  priority  of  time  and 
incidentally  modifying  cause,  like  the 
priority  of  Arabic,  nor  is  it  a  priority  like 
that  of  Hebrew,  which,  however  import- 
ant its  other  relations,  has  no  important 
relation  to  our  language.  It  is  a  priority 
of  determining  cause.  Without  Latin  our 
modern  life  would  have  Ijeen  different, 
our  own  English  tongue  would  have  been 
different,  and  our  relation  to  other  modern 
languages  greatly  altered.  It  is  because 
of  its  priority  as  a  determining  cause  that 
its  relation  to  us  is  permanently  defined. 
Being  permanently  defined  as  an  essential 
of  any  higher  culture  that  aims  at  ex- 
plaining our  own  civilization  and  language 
and  being  a  study  of  considerable  com- 
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plexity,  calling  for  plenty  of  time  on  the 
part  of  the  pupil,  it  is  clear  that  if  it  is  to 
be  studied  thoroughly  it  ought  to  begin 
early  enough  for  the  pupil  to  take  full 
advantage  of  it  in  relation  to  other  studies 
which  lie  around  it  in  close  relation,  and, 
with  this  secured,  as  much  earlier  as  the 
study  of  Latin  needs  for  its  completeness 
and  as  the  development  of  the  young  pupil's 
mind  will  allow.  Accordingly,  the  very 
nature  of  Latin  as  a  subject  of  school 
study  demands  that  it  begin  early  and 
last  a  good  while,  if  it  is  to  have  full  op- 
portunity to  produce  its  best  effects. 

Now,  have  our  American  schools  and 
colleges  so  arranged  their  programmes 
that  Latin  begins  early  enough,  has 
enough  time  allotted  to  make  it  suffi- 
ciently substantial  while  it  lasts,  and  lasts 
long  enough  ?  I  might  add,  is  it  taught 
well  enough  ?  But  this  question  is  out  of 
place  here,  for,  as  Professor  Shorey  well 
remarked  at  the  Educational  Congress  in 
Chicago  in  1893,  "we  must  be  consistently 
optimistic  or  pessimistic"  in  regard  to  this 
question  of  how  studies  are  taught.  An 
indictment  of  bad  teaching  is  one  thing, 
an  indictment  of  the  character  of  a  study 
is  an  utterly  different  thing.  The  ques- 
tion whether  Latin  or  any  study  is  badly 
taught  is  of  course  a  vital  one.  But  it 
has  no  proper  place  in  our  discussion,  un- 
less it  be  a  fact  that  Latin  is  so  badly 
taught  that  it  is  exceptional  in  this  res- 
pect. We  need  not  waste  much  time 
over  this  point,  for  as  a  matter  of  fact, 
Latin  is  in  no  such  predicament.  Com- 
pared with  the  teaching  of  other  studies 
it  is  surely  not  worse  than  the  average. 
It  cannot  well  be  worse  than  some  of  the 
French  and  German  teaching,  or  than 
some  of  the  folly  which  is  allowed  to  mis- 
represent the  great  name  of  science  in 
certain  courses  in  elementary  physics  and 
chemistry.  And  yet  no  one  thinks  of 
disturbing  French  and  German  or  of  mak- 
ing an    indictment   against  the  sciences 


because  here  and  there  they   are  badly 
taught. 

Let  us  then  return  to  our  proper  themes. 
Does  Latin  begin  early  enough  ?  Has  it 
time  enough  to  be  substantial  while  it 
lasts?  And,  does  it  last  long  enough? 

The  age  for  beginning  Latin  has  been 
discussed  from  the  psychological  stand- 
point again  and  again,  and,  so  far  as  I 
know,  there  is  no  general  dissent  from  the 
position  that  the  age  often  or  eleven  years 
is  about  as  early  as  it  is  advisable  to  give 
boys  their  start.  Of  course  there  have 
been  some  who  favor  taking  boys  even 
younger  than  this.  There  are  instances 
where  such  a  very  early  start,  say  at 
eight  or  nine  years  of  age,  has  produced 
remarkable  results.  But  they  are  the  rare 
instances,  and  cannot  be  made  a  basis  for 
school  programmes  in  general.  In  some 
of  these  cases,  however,  it  is  to  be  feared 
the  very  early  start  has  been  injurious, 
resulting  in  a  precocious  and  superficial 
juvenile  knowledge,  which  did  not  enter 
deeply  into  the  subsequent  manhood  as 
an  enlightening  and  informing  element  of 
character.  It  is  sometimes  forgotten  that 
the  Romans  did  not  write  books  for 
children,  but  books  for  men.  There  are 
other  cases  where  starting  a  boy  very 
early  in  Latin  has  been  a  real  injustice  to 
him,  producing  a  lifelong  antipathy  to 
the  study.  Deducting  these  genuine  early 
cases,  there  is  a  spurious  form  of  early 
study  of  Latin,  which  deserves  just  a  pass- 
ing word.  We  have  all  heard  great  tales 
of  boys  who  swept  the  circle  of  college 
preparatory  Latin  before  they  arrived  at 
their  teens,  veritable  young  Jack-the- 
Giant-Killers.  Suppose  they  did.  Does 
this  show  that  they  studied  Latin  at  the 
best  time  for  them  or  in  the  best  way? 
When  they  finished  their  Latin  studies, 
had  they  gained  a  ripe  appreciation  of 
them  ?  Were  they  masters  of  Latin  ?  Of 
course  not,  unless  they  were  geniuses,  and 
for  geniuses   we    cannot    legislate.     But 
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some  of  these  tales  are  mythical.  They 
go  with  other  tales  calculated  to  impress 
upon  us  our  degenerac}^  compared  with 
the  in  en  of  other  days.  Who  has  not 
seen  some  elderly  person,  reputed  to  have 
broken  the  ice  in  his  pitcher  every  winter 
morning  for  years,  to  have  sawed  a  cord 
of  wood  before  breakfast,  and  to  have  per- 
formed generally  and  with  ease  other 
labors  of  Hercules  ?  Of  such  were  some 
of  those  who  demolished  Latin  early  and 
in  the  same  way. 

But  there  is  a  better  way  to  discover 
when  Latin  ought  to  begin,  and  that  is 
by  an  appeal  to  the  best  educated  experi- 
ence of  the  world.  For  this  question  is 
after  all  a  question  for  exj^erts  to  deter- 
mine. In  Prussia  students  enter  the 
universities  at  an  average  age  of  a  little 
under  twenty  years.  They  have  just  fin- 
ished a  gymnasial  course  of  nine  years, 
with  Latin  all  the  way  through.  Thus 
they  begin  Latin  by  the  time  they  are 
eleven  years  old.  In  the  French  Lycees 
the  beginning  age  is  about  the  same,  pos- 
sibly a  trifle  earlier.  Of  the  English 
schools  it  is  harder  to  sjieak  with  pre- 
cision, in  the  absence  of  a  secondary  pro- 
gramme which  applies  equally  to  the 
whole  country.  But  it  is  safe  to  say  that 
the  boys  in  the  great  English  Public 
Schools  begin  Latin  fully  as  early  as  in 
Prussia.  What  is  our  situation  ?  Let  us 
hear  in  the  words  of  the  Report  of  the 
Latin  Conference  to  the  Committee  of 
Ten  on  Secondary  School  Studies.  * 
"  In  the  United  States  the  average  age  is 
about  fifteen  years,  and  probably  above 
that  number  rather  than  below  it."  It  is, 
of  course,  the  judgment  of  this  Report 
that  we  ought  to  begin  Latin  earlier,  and 
that  judgment  is  in  accord  with  the  best 
modern  experience. 

Still,  taking  Latin  as  we  have  it,  is 
enough  time  now  allowed  it  ijroportion- 
ally  to  the  rest  of  the  school  programme, 

*  Report  of  the  Committee  of  Ten,  Page  60. 


or,  in  other  words,  how  man}'  exercises  a 
week  ought  Latin  to  have  ?  In  a  Prus- 
sian gymnasium  the  average  is  about 
seven  exercises  a  week.  In  a  French 
Lycee  it  is  slightly  less,  and  the  same  is 
probably  true  of  the  English  public 
schools.  Of  course  it  is  to  be  remembered 
that  both  the  French  and  Prussian  schools 
have  a  greater  total  of  exercises  each  week 
than  is  the  case  in  our  schools.  But 
the  Latin  is  at  least  one-fourth  of  the 
whole  secondary  school  work.  The  Com- 
mittee of  Ten  inclines  to  a  school  week 
containing  twenty  periods  of  class  exer- 
cises, each  exercise  being  forty  to  forty- 
five  minutes  in  length.  Five  exercises  a 
week  in  Ijatin  during  the  time  it  is  taught 
is  accordingly  one-fourth  of  our  proposed 
school  programme.  In  the  four-year 
course  suggested  by  the  Committee  of 
Ten  as  the  classical  course,  and  the  four- 
year  course  styled  the  Latin-Scientific, 
the  number  of  exercises  a  week  assigned 
to  Latin  is  five  for  the  first  two  years  and 
four  for  the  last  two.  This  comes  so  near 
to  giving  one-fourth  of  the  time,  that  it 
may  he  accepted  as  almost  a  sufficient 
proportion  of  the  school  programme. 
Such  an  amount  of  time  for  four  years 
represents  nothing  more  than  an  advance 
on  the  practice  of  our  poorer  schools,  an 
equivalent  to  the  practice  of  our  better 
schools,  and  an  approach  toward  what  is 
allowed  in  our  best  schools.  However,  if 
Latin  were  studied  a  long  enough  time, 
there  would  be  nothing  to  quarrel  over  in 
a  secondary  programme  which  allots  it 
one-fourth  of  the  class  exercises. 

But,  after  all,  one  exercise  a  day  in 
Latin  for  four  school  years,  which  is  a 
trifle  more  than  the  Committe  of  Ten 
l)ut  in  its  programme,  is  insufficient.  One- 
fourth  of  the  school  time  while  Latin  is 
being  taught  is  of  course  all  Latin  ought 
to  have,  but  five  exercises  a  week  for  four 
years  is  only  about  one-third  of  the  ac- 
tual time  given  to  Latin  in  the  Prussian 
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gymnasium.  The  showing  is  somewhat 
better  if  we  consider  not  the  actual  time 
given  in  the  Prussian  gymnasium,  but  the 
proportion  allotted  to  Latin  in  compari- 
son with  the  rest  of  the  gymnasial  pro- 
gramme. It  then  becomes  a  question  be- 
tween one-fourth  of  our  secondary  school- 
work  for  four  years  and  one-fourth  of  the 
gymnasial  work  for  nine  years, — but  even 
in  this  the  showing  is  more  than  two  to 
one  against  us.  Of  course  we  must  not 
leave  out  the  two  years  of  prescribed  Latin 
found  in  many  of  our  colleges,  and 
amounting  at  most  to  one-fourth  of  the 
Freshman  and  Sophomore  years.  Adding 
this  in,  the  best  showing  we  can  make  is 
one-fourth  of  six  years'  work  given  to 
Latin  as  opposed  to  one-fourth  of  nine 
years'  work  given  in  Prussia.  And  the 
showing  we  could  make  in  comparison 
with  the  French  and  English  schools 
would  be  but  little  more  to  our  advan- 
tage. Clearly  the  trouble  is  not  with  the 
proportion  of  time  given  to  Latin  while  it 
is  studied,  but  with  the  number  of  years 
devoted  to  it.  Some  may  think  the  rem- 
edy is  to  be  found  in  requiring  more 
Latin  in  college,  and  thus  supplementing 
the  deficient  school  work.  Suppose  this 
were  done,  and  we  were  to  add  two  years 
of  prescribed  Latin  to  the  two  years  now 
prescribed  in  many  colleges.  The  average 
age  of  graduation  in  our  principal  colleges 
is  at  least  twenty-two  years.  With  four 
years  of  college  Latin  preceded  by  four 
years  of  school  Latin  the  American  boy 
would  still  begin  to  study  Latin  as  late  as 
he  now  begins  it,  and  no  remedy  would 
be  found  for  this  evil.  Furthermore,- 
another  evil  would  be  created.  College 
students  are  older  than  they  were  a  gen- 
eration ago.  They  cannot  be  kept  in 
leading-strings  forever.  When  a  young 
man  becomes  of  age  he  ought  to  be  far 
enough  advanced  to  be  out  of  his  second- 
ary studies,  and  if  he  pursues  Latin  at 
that  age,  it  ought  not  to  be  to  learn  how 


to  read  it,  but  to  take  it  as  a  real  univer- 
sity study,  in  which  case  he  ought  to  be 
free  to  choose  it  or  leave  it.  It  is  not  best 
to  keep  giving  young  men  the  studies 
they  ought  to  have  had  when  they  were 
boys.  Furthermore,  w'e  cannot  spare  the 
time  in  the  upper  years  of  American  col- 
leges and  universities,  and  the  increasing 
age  of  students  is  the  reason  why  the  time 
cannot  be  spared.  They  must  get  to  their 
life  work,  and  if  we  do  not  arrange  so  that 
they  can  get  to  their  life  work  reasonably 
early  they  will  break  away  from  college 
studies.  But  even  if  they  would  stay  and 
stand  a  dose  of  four  years  prescribed  col- 
lege Latin  on  top  of  four  years  prescribed 
school  Latin,  it  would  not  be  wise  to  have 
it  so,  because  if  Latin  is  not  begun  early 
the  full  benefits  of  the  study  are  not  se- 
cured, and  if  begun  early  it  does  not  need 
to  be  prescribed  up  to  the  end  of  the  col- 
lege course. 

So  far,  then,  as  the  interests  of  Latin 
itself  are  concerned,  it  is  clear  that  while 
the  proportion  of  school  time  allotted 
Latin  while  it  lasts  is  fairly  satisfactory, 
Latin  does  not  begin  early  enough  nor 
does  it  last  long  enough,  and  it  would  be 
a  good  thing  for  Latin  to  make  it  begin 
at  least  two  years  earlier  than  it  now  does. 
In  this  way  an  American  boy  starting  his 
Latin  ait  twelve  years  of  age  in  the  upper 
classes  of  the  grammar  school,  and  pur- 
suing it  for  four  years  longer  in  the  high 
school,  would  not  need  to  continue  it  a 
day  longer  in  college  than  he  now  does, 
and  would  be  far  better  educated  than  he 
now  is. 

But  is  the  proposal  good  for  Latin  in 
relation  to  other  studies  ?  The  answer  is 
almost  inevitable  that  it  is.  It  is  natural 
to  suppose  that  if  any  great  central  study 
is  adjusted  rationally  so  far  as  concerns 
its  own  advantage,  the  effect  of  this  will 
be  good  on  everything  else  which  in  any 
way  depends  upon  that  study.  We  may 
take  this  as  an  axiom.     Let  us  glance  at 
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the  subjects  with  which  Latin  is  closely 
related.  Greek  is  one  of  these  and  need 
not  be  discussed  here,  for  the  benefit  is 
only  too  obvious.  Take  the  case  of  our 
own  language.  Great  as  English  is,  it  is 
not  great  grammatically,  whereas  the  boy 
who  is  beginning  Latin  is  not  so  much 
studying  a  special  grammar  as  grammar  in 
general.  He  is  gaining  the  grammatical  in- 
stinct as  such,  and  the  earlier  he  gets  this 
the  better.  And  where  will  the  most  of 
our  boys  in  secondary  schools  get  it  better 
than  in  Latin  ?  Some  may  say  in  Greek. 
But  this  need  not  be  argued,  inasmuch 
as  only  a  small  number  will  study  Greek 
compared  with  those  who  will  study 
Latin.  Nor  will  the  grammars  of  French 
and  German  stand  him  in  such  good 
stead  as  will  the  Latin  grammar,  mainly 
because  these  languages  and  grammars 
are  coordinate  with  English,  whereas  the 
relation  of  Latin  to  the  modern  grammars 
is  a  radical  one.  They  do  not  explain 
Latin  grammar,  but  Latin  grammar  is 
constantly  doing  a  great  deal  to  explain 
them.  And  so,  not  only  in  English  but 
in  modern  languages,  the  earlier  study  of 
Latin  is  an  immediate  help.  Any  good 
teacher  can  point  to  many  an  instance 
where  this  has  proved  true,  even  down  to 
the  accuracy  of  English  spelling.  How 
many  of  our  l)est  educated  men  have 
never  needed  a  full  grammatical  training 
in  English  simply  because  of  their  Latin 
grammar  ?  This  early  study  of  Latin  is 
good  for  other  things  besides  our  own  and 
foreign  modern  languages.  It  is  a  good 
thing  for  the  boy  in  his  relation  to  scien- 
tific study.  It  is  admitted  that  some 
scientific  study  should  come  early.  It  is 
also  becoming  more  and  more  the  opin- 
ion that  the  observational  side  of  science 
should  come  early,  and  that  the  analyti- 
cal part  of  science  should  follow  the  obser- 
vational. It  is  clear  that  if  the  time  in 
the  school  programme  permits  room  for 
Latin  and  the  elements  of  the  ■  observa- 


tional sciences,  the  boy  is  helped  in  his 
boyish  study  of  science  by  the  increased 
ability  he  gains  from  his  elementary 
Latin.  This  results  from  the  definiteness 
and  regularity  of  the  Latin  language, 
which  fosters  the  pupil's  power  of  accur- 
ate discrimination  in  his  thinking,  and  at 
the  saiBe  time  of  accuracy  in  his  expres- 
sion. Even  at  this  early  stage  he  receives 
real,  though  only  incidental  help  from  the 
number  of  Latin  words  which  enter  into 
scientific  names,  particularly  in  botany. 
But  there  is  a  more  important  side  than 
this.  The  real  serious  study  of  science  is 
not  a  schoolboy  study.  The  severe 
consecutive  analytical  thinking  involved 
in  dealing  with  the  great  problems 
of  nature  can  scarcely  be  attempted 
before  the  pupil  attains  some  maturity. 
However  valuable  the  elementary  school 
courses  in  physics  and  chemistry  may  be 
for  those  who  cannot  go  on  to  college  and 
university  studies,  and  take  them  up 
when  they  are  old  enough  to  do  them  sub- 
stantial justice,  it  is  a  fair  question 
whether  school  courses  in  these  subjects 
are  not  injurious  to  those  who  are  to  j^ur- 
sue  them  more  fully  at  a  later  stage.  But 
whatever  our  opinion  on  this  point,  it  can 
surely  do  no  harm  to  physics  and  chemis- 
try and  astronomy  and  mechanics  if  the 
college  student  comes  to  them  with  a  fine 
preparation  in  Latin  instead  of  a  poor 
one.  The  report  of  the  Latin  Conference 
to  the  Committee  of  Ten  well  character- 
izes Latin  as  "  an  instrument  for  training 
the  mind  to  habits  of  intellectual  consci- 
entiousness, patience,  discrimination,  ac- 
curacy and  thoroughness — in  a  word,  to 
habits  of  clear  and  sound  thinking."  § 
But  habits  of  clear  and  sound  thinking 
are  just  what  are  demanded  in  all  scien- 
tific study.  Accordingly  for  all  who  take 
up  the  serious  study  of  science  in  college, 
a  better  preparation  in  Latin  is  a  great 
help.     We  need   not  give  further  exam- 

i)  Keport  of  the  Committee  of  Ten,  Page  62. 
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pies,  for  the  benefits  of  a  good  Latin  train- 
ing in  the  whole  circle  of  college  studies 
is  not  seriously  questioned.  Since,  then, 
we  are  helped  in  the  school  studies,  and 
also  helped  in  the  college  studies,  without 
any  sacrifice  of  time  on  the  part  of  other 
college  studies  to  make  way  for  Latin,  we 
may  conclude  that  the  establishment  of  a 
six-year  course  in  Ijatin  instead  of  a  four- 
year  course  as  at  present,  would  be  bene- 
ficial to  Latin  and  to  other  studies. 

II.  Our  second  main  question  remains 
to  be  answered.  Is  the  proposal  for  a 
course  of  six  years  in  Latin  in  our  second- 
ary schools  practicable  ?  If  this  question 
means,  Can  a  six-year  course  be  insti- 
tuted generally  in  our  secondary  schools 
immediately  ?  the  answer  must  be  a  nega- 
tive one.  Even  if  we  could  establish  to- 
morrow all  over  the  United  States  a  six- 
year  Latin  course,  it  would  not  be  desira- 
ble to  do  it.  In  no  civilized  country  in 
the  world  is  the  individuality  of  secondary 
schools  more  marked  than  in  this  country. 
In  this  respect  we  bear  a  considerable 
though  not  a  close  resemblance  to  Eng- 
land, and  are  very  different  from  France 
and  Germany.  In  France  and  Germany 
the  secondary  course  is  embraced  in  one 
school,  and  is  often  so  in  England. 
But  with  us  the  secondary  teaching  is  di- 
vided between  the  college  and  the  school. 
One  of  our  great  troubles  to-day  is  the 
lack  of  close  articulation  between  the  last 
teaching  of  the  secondary  schools  and  the 
first  teaching  of  the  college.  The  upper 
limit  of  the  school  and  the  lower  limit  of 
the  college  do  not  evenly  coincide,  and 
consequently  it  is  difficult  to  treat  our 
secondary  education  as  a  unit.  Further- 
more the  secondary  schools  themselves 
are  of  various  kinds.  We  have  the  en- 
dowed academy  and  the  unendowed  acad- 
emy, the  city  high  school,  the  preparatory 
departments  of  colleges,  and  the  endless 
variety  of  private  schools.  The  task  of 
getting  all  these  secondary  schools  to  act 


on  one  plan  for  any  one  end  is  a  very  diflfi- 
cult  one.  Then,  too,  we  have  no  such 
tests  for  the  qualification  of  teachers  as 
we  ought  to  have.  Teaching  in  the  sec- 
ondary schools  will  become  a  profession, 
in  the  same  sense  in  which  law  and  medi- 
cine are  professions,  when  we  exact  both  a 
liberal  and  a  professional  culture  from  all 
who  aspire  to  teach  and  recognize  the 
dignity  of  the  teaching  profession  by  pay- 
ing respectable  salaries.  We  have  not 
yet  done  this.  But  in  spite  of  all  our 
drawbacks  I  believe  we  are  slowly  mov- 
ing in  the  right  direction  so  far  as  con- 
cerns the  Latin  question.  How  can  the 
Latin  course  be  lengthened  ?  In  the  case 
of  academies  having  a  four-year  course 
it  will  gradually  become  practicable  to 
add  an  extra  lower  year  at  first,  and  sub- 
sequently a  second  lower  year,  thus  mak- 
ing the  six  years  asked  for.  A  similar 
arrangement  will  work  in  connection  with 
the  stronger  unendowed  private  schools 
of  the  country.  In  regard  to  the  high 
schools  the  case  is  somewhat  different. 
Four  years  has  by  common  consent  come 
to  be  the  length  of  the  high  school  course. 
I  am  not  well  enough  informed  to  say 
whether  it  is  possible  to  make  a  six-year 
high  school  course.  In  cities  where  the 
grammar  school  course  is  followed  by 
what  is  known  as  the  intermediate  school 
course  of  four  years,  it  may  be  possible  to 
split  the  intermediate  course  in  two,  giv- 
ing the  upper  two  years  to  the  high  school 
and  the  lower  two  years  to  the  grammar 
school.  But  such  is  the  tenacity  of  cus- 
tom that  it  seems  doubtful  whether  the 
high  school  course  for  some  time  to  come 
will  be  more  than  a  four-year  course. 
Still  it  hardly  admits  of  question  that  if 
we  can  have  a  six-year  high  school  course 
it  will  be  a  great  help  to  our  whole  sec- 
ondary education.  The  other  solution  is 
to  begin  Latin  in  the  grammar  school 
two  years  before  entering  the  high  school, 
and  this  would  of  course  secure  six  years 
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of  Latin,  though  it  would  not  secure  it  so 
well  as  to  have  the  whole  six  years  or- 
ganized in  one  school. 

An  objection  is  sometimes  brought 
against  beginning  Latin  two  years  earlier, 
to  the  effect  that  it  would  require  the  dis- 
placement or  diminution  of  some  other 
study  or  studies.  Now  it  is  not  proposed 
to  compel  anybody  to  learn  Latin,  but 
only  to  see  that  those  who  do  study  Latin 
have  a  proper  amount  of  time  to  get  the 
best  education  in  that  study.  No  one 
will  be  compelled  to  take  a  six-year  Latin 
course  any  more  than  he  is  comi)elled  to 
take  a  four-year  Latin  course  at  the  pres- 
ent time.  No  one  will  be  compelled  to 
stay  in  a  six-year  Latin  course  any  more 
than  he  is  compelled  to  stay  in  a  four-year 
Latin  course.  But  those  who  take  up  the 
study  are  guaranteed  enough  time  to  jiur- 
sue  it  with  thoroughness.  No  doubt,  for 
those  who  study  Latin,  time  will  be  taken 
from  some  other  things,  but  the  whole 
time  proposed  to  be  taken  amounts,  after 
all,  to  only  one  half  of  one  school  year. 
The  gain  to  Latin  is  very  great.  It  is 
greater  than  the  time  taken  represents. 
For  the  study  of  Latin  has  two  stages,  the 
first  stage  of  discipline  and  the  second 
stage  of  culture.  The  stage  of  discipline, 
while  it  can  be  made  jileasant,  is  by  no 
means  so  enjoyable  as  the  later  stage  of 
culture,  where  the  student  experiences  the 
deep  enjoyment  that  comes  from  being 
able  to  read  and  appreciate  great  master- 
pieces. Now  the  time  that  will  be  added 
will  go  mainly,  perhaps  almost  entirely,  to 
the  second  stage  of  the  pui^il's  develop- 
ment, and  this,  I  need  hardly  say,  is  a 
gain  far  greater  than  the  time  taken  to  se- 
cure it  represents.  We  are  not  i)roposing 
two  years  more  of  Latin  grammar,  but 


that  Latin  grammar  begin  two  years 
earlier  and  that  we  give  two  years  more 
of  Latin  literature.  Hence  the  great  gain 
in  Latin  is  a  fair  offset  for  those  who  study 
Latin  against  the  loss  they  may  suffer  in 
some  other  things.  But  what  are  the  other 
things  ?  What  is  it  they  will  lose  ?  The 
misery  of  English  grammar.  I  hope,  for 
one  thing.  The  endless  "  doing  of  sums  " 
for  another  thing,  and  the  reading  in  read- 
ing books  which  have  so  little  literature 
in  them.  But  will  arithmetic  and  English 
grammar  and  English  literature  suffer  by 
this?  By  no  means.  For  the  Latin  will 
be  both  tonic  and  cathartic  in  relation  to 
other  studies.  Will  injure  the  learning  of 
the  modern  languages  ?  Will  not  the  ex- 
tra time  given  to  Latin  be  more  than 
made  up  by  the  speed  and  strength  of  the 
pupil's  progress  in  French  and  German  ? 
It  is  a  matter  of  common  admission  that 
the  greatest  waste  of  our  school  time  is 
just  below  the  secondary  schools,  and  it 
is  in  this  place  that  the  introduction  of 
Latin  for  those  who  mean  to  study  Latin 
will  do  great  good.  Suppose,  then,  we  can 
add  two  years  of  Latin  gradually  to  our 
secondary  work.  With  six  years  of  Latin 
in  school  and  two  in  many  of  our  col- 
leges, we  shall  then  have  eight  years  of 
Latin  occupying  one-fourth  of  the  pupil's 
school  time,  without  injuring  any  other 
study,  without  prolonging  Latin  too  late 
as  a  presci'ibed  study  in  the  student's 
life,  and  for  the  first  time  in  our  history 
we  shall  be  in  a  way  to  put  the  study  on 
a  basis  where  it  will  bear  comparison 
with  the  best  Latin  education  of  the 
world. 


[Address  delivered  before  the  Classical  Conference 
at  Ann  Arbor,  Michigan,  March  27th,  1895.  i 
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Mental  DEVELorMENx  in  the  Child  and 
THE  Race.  Methods  and  Processes. 
By  James  Mark  Baldwin,  Ph.D.,  Pro- 
fessor in  Princeton  University  ;  pp.  xvi, 
496.  New  York  and  London.  Mac- 
millan  &  Co.     1895. 

The  main  purpose  of  the  author  in  this 
volume  is  to  lay  the  foundations  of  Gene- 
tic Psychology  in  the  systematic  observa- 
tion and  study  of  the  consciousness  of  the 
developing  human  infant,  and  also  to  cor- 
relate the  ontogenetic  problem  of  indi. 
vidual  development  with  the  wider  phy- 
logenetic  problem  of  the  mental  evolution 
of  the  race.  In  pursuance  of  this  aim. 
Professor  Baldwin,  in  his  first  chapter  on 
Infant  and  Race  Psychology,  takes  the 
ground  that  the  only  adequate  phenome- 
na for  genetic  psychology  are  to  be  found 
in  the  infant  consciousness.  The  child  is 
father  to  the  man,  and  the  observation  of 
the  facts  of  its  growing  life  not  only  reveals 
the  synthetic  processes  of  natural  develop- 
ment in  their  sim].licity,  but  also  sup- 
plies indispensable  data  for  the  analysis  of 
the  complexes  of  the  adult  consciousness 
back  into  their  simple  elements.  More- 
over, the  individual  history  must  be  cor- 
related with  that  of  the  race,  and  this 
leads  to  a  critical  examination  of  Recapitu- 
lation, the  theory  that  the  biological  race 
history  repeats  itself  in  the  stages  of  indi- 
vidual experience.  The  author  maintains 
that  this  is  not  true  without  modification) 
and  points  out  in  this  connection  how,  by 
means  of  the  principle  of  "lapsed  links," 
which  is  explained  in  a  later  chapter,  the 
individual,  especially  when  consciousness 
has  become  a  factor  in  its  development, 
may  abbreviate  in  various  ways  the  race 
processes. 

The  next  four  chapters  are  devoted  to 
an  exposition  of  the  author's  New  Method 
of  Child  Study,  and  its  application  to  Dis- 
tance and  Color  Perception,  the  Origin  of 
Right-handedness,  and  Infant  Movements 


involved  in  child's  drawings  and  the  Rise 
of  Tracery  Imitations. 

In  chapter  vi,  on  Suggestion,  the  author 
enters  upon  the  development  of  the  main 
lines  of  his  theory.  Suggestion,  which  is 
defined  as  "  the  tendency  of  a  sensoiy  or 
ideal  state  to  be  followed  by  a  motor 
state,"  must  be  recognized  to  be  as  funda- 
mentally a  kind  of  motor  stimulation,  the 
author  asserts,  as  the  direct  excitation  of 
a  sense  organ.  Suggestion  must  be  re- 
garded as  a  primary  conscious  function, 
while  the  power  of  a  sensory  or  ideal  state 
to  arouse  motor  responses  depends  on  the 
mechanism  of  another  simple  mental  func- 
tion, namely,  Attention,  which  is  treated  in 
a  later  chapter,  and  through  which  three 
results  are  obtained  :  (1)  the  concentration 
of  consciousness  upon  the  suggested  idea ; 
(2)  the  consequent  narrowing  of  motor 
impulses  to  simpler  lines ;  (3)  the  conse- 
quent inhibition  of  the  discriminating  and 
selective  attitude  which  constitutes  belief 
in  reality.  By  this  means  ideas  become 
free  to  exercise  their  normal  suggestive 
power.  Several  species  of  suggestion,  in- 
cluding Physiological,  Sensori-motor,  Ideo- 
motor,  which  involves  Imitation,  a  func- 
tion that  comes  up  for  elaborate  treatment 
in  later  chapters,  Inhibitory  and  Hypnotic, 
are  then  passed  in  review,  and  the  chapter 
closes  with  a  statement  of  the  Law  of  Dy- 
namogenesis  or  Suggestion  on  its  motor 
side;  namely,  that  action  always  tends  to 
follow  the  suggestion-stimulus. 

When,  however,  we  ask  what  kind  of  an 
action  follows  we  have,  the  author  says, 
two  possibilities.  A  habit  may  follow,  or 
an  accommodation,  which  means  the 
breaking  up  of  an  old  habit,  may  follow. 
The  questions  which  is  it  and  why  is  it 
one  rather  than  the  other  leads  to  the  topic 
of  the  next  chapter.  The  Theory  of  Devel- 
opment. In  his  theory  of  development, 
Professor  Baldwin  is  a  modified  Darwinian 
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so  far  as  his  view  which  contains  many 
new  features  is  classifiable.  The  law  of 
Dynamogenesis  is  fundamental,  but  it 
eventuaten  in  the  two  laws,  Habit  and 
Accommodation.  Now  in  so  far  as  the 
result  is  habit  the  movements  follow  beaten 
tracks  and  there  is  no  special  ditticulty. 
But  there  is  also  no  development.  The 
special  problems  arise  in  connection  with 
Accommodation  which  means  adaptation 
over  and  above  habit  and,  therefore,  selec- 
tion. The  great  problem  of  Development 
then  is  that  of  selection.  The  author  at 
this  point  makes  an  important  modifica- 
tion of  the  Darwinian  theory  of  selection 
among  random  movements  or  variations, 
of  those  which  tend  to  survival,  by  main- 
taining that  the  selection  is  not  among 
movements  at  all  but  rather  among  stimu- 
lations. It  is  the  stimulation,  not  move- 
ment, that  the  organism  is  after.  This 
enables  him  to  reduce  the  sphere  of  acci- 
dent by  locating  the  motive  of  the  adaptive 
movement  within  the  organism.  The  or- 
ganism seeks  a  repetition  of  those  stimu- 
lations which  tend  to  expand  and  heighten 
the  life  processes  and  avoids  those  which 
tend  to  contract  and  diminish  them.  Thus 
we  have  what  is  called  organic  selection, 
which  takes  the  form  of  "  the  functional 
adjustment  of  the  life  processes  to  varia- 
tions in  its  own  motor  responses  so  that 
beneficial  relations  are  selected  from  the 
entire  mass  of  responses."  This  process  is 
the  neurological  analogue  of  the  hedonic 
consciousness,  and  the  author's  position  is 
that  "  the  life  history  of  organisms  involves 
from  the  start  tlie  ])resence  of  the  organic 
analogue  of  the  hedonic  consciousness.*' 
Now  the  hedonic  consciousness  is  simply 
the  consciousness  of  pleasure  and  pain 
and  teleologically,  therefore,  the  whole 
range  of  motor  accommodations  is  mo- 
tived by  the  original  tendency  of  the  or- 
ganism to  get  pleasure  stimulations  and  to 
avoid  those  of  pain. 

Keeping  in  mind,  then,  the  heightened 


life  process  which  as  the  analogue  of  the 
hedonic  consciousness  may  be  taken  as 
expressing  the  organic  aim  of  development, 
we  may  ask,  how  is  this  aim  realized  ?  It 
is  easy  to  answer,  by  habit  and  accommo- 
dation ;  but  these  are  the  very  things 
which  need  explanation.  How  does  the 
organism  conserve  the  old  movements  and 
at  the  same  time  reach  forward  to  new 
adaptations?  In  answering  this  question 
Professor  Baldwin  develops  two  of  the  dis- 
tinctive features  of  his  theory.  The  first 
is  that  circular  process  by  which  the  or- 
ganism is  able  to  repeat  over  and  over 
again  a  stimulation  which  it  has  selected, 
and  the  second  is  the  law  of  Excess  or 
over-production  which  may  be  regarded 
as  a  heightened  nervous  energy  brought 
about  by  the  pleasurable  stimulation.  This 
heightened  energy  leads  to  an  excess  or 
overflow  of  movement  over  the  old  chan- 
nels and  to  further  adaptations  of  which 
the  pleasural)le  ones  are  selected  and  re- 
peated. 

Combining  the  circular  process  by  which 
an  old  stimulus  is  reinstated  with  this  law 
of  excess  by  virtue  of  which  the  reinstate- 
ment through  its  pleasurable  characteris- 
tics and  concomitants  tends  to  increase 
the  movements  and  leads  to  new  adapta- 
titMis,  and  applying  to  the  whole  the  term 
Imitatioa  we  reach  what  Professor  Baldwin 
regards  as  the  most  fundamental  category 
of  inental  development.  Imitation  is  a 
name  used  for  that  circular  process  by 
which  the  organism  not  only  repeats  the 
habitual  movements  which  are  adapted  to 
Ijroduce  old  stimulations  but  also  through 
the  law  of  Excess  transcends  this  beaten 
track  and  leads  on  to  new  results.  Imita- 
tion thus  constitutes  a  synthesis  of  both 
habit  and  accommodation  while  at  its  root 
lies  that  principle  of  Dynamogenesis  which 
is  more  fundamental  than  either. 

If  we  add  to  this  the  fact  emphasized 
l)y  the  author,  that  in  the  mental  sphere 
Consciousness  is  nature's  great  accommo- 
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dating  agent  and  that  Attention  is  the 
great  accommodating  agent  of  Conscious- 
ness we  will  be  prepared  to  follow  the 
theory  of  development  whose  outlines  have 
been  given,  into  the  details  of  its  applica- 
tion. Not  to  dwell  on  the  very  suggestive 
chapter  on  Motor  Attitudes  and  Expres- 
sions, the  remainder  of  this  notice  will 
have  to  be  confined  to  a  very  brief  state- 
ment of  the  author's  application  of  the 
principle  of  Imitation.  Assuming  Imita- 
tion, as  already  explained,  to  be  the  one 
fundamental  category  of  mental  growth, 
and  Attention  to  be  its  prime  selective 
agent,  Professor  Baldwin,  under  the  heads 
of  Organic  and  Conscious  Imitation,  pro- 
ceeds to  determine,  first  the  physical  basis 
of  Memory  and  Association  and  then  in 
detail  to  point  out  the  conditions  of  the 
rise  of  the  various  mental  functions.  Mem- 
ory, Imagination,  Thought,  Emotion  and 
Volition.  To  Volition  a  separate  chapter 
is  devoted  and  it  is  traced  to  its  genetic 
source  in  the  function  of  persistent  imita- 
tion in  which  we  have  "  the  necessary  ele- 
ments of  the  voluntary  Psychosis  for  the 
first  time  clearly  present."  The  book  con- 
cludes with  chapters  on  The  Mechanism 
of  Revival,  The  Origin  of  Attention,  and  a 
final  statement  of  Habit  and  Accommoda- 
tion. There  are  also  two  Appendices  the 
second  of  Avhich  is  supplied  by  Mr.  Lester 
Jones,  Fellow  in  Mental  Science. 

The  following  are  some  points  of  special 
interest  and  value  in  Professor  Baldwin's 
work.  (1)  The  new  method  of  child  study 
and  its  correlation  with  the  prol)lems  and 
laws  of  race  development,  (2)  the  criticism 
of  Recapitulation  and  the  statement  of  the 
principle  of  lapsed  links,  (3)  the  import- 
ant modifications  proposed  to  Natural  Se- 
lection in  the  principle  of  Organic  Selec- 
tion and  the  law  of  Excess,  (4)  the  whole 
treatment  of  Imitation  in  its  definition 
and  application  as  a  fundamental  category 
of  mental  development,  (5)  the  primacy 
which  is  claimed  for  psychological  over 


biological  categories.     To  supplement  this 
work  on  Methods  and  processes  another 
volume  of  interpretations  is  promised. 
Alexander  T.  Ormond. 


CoLOMBA,  par  Prosper  Merimee.  Edited, 
with  Introduction,  Notes  and  Bibliogra- 
phy, l)y  A.  Guyot  Cameron,  Ph.D., 
Assistant  Professor  of  French  in  the 
Sheffield  Scientific  School  of  Yale  Uni- 
versity. New  York,  Henry  Holt  &  Co. 
Pp.  xxiv  and  216. 

Students,  as  well  as  teachers,  of  the 
French  language  are  peculiarly  fortunate 
in  that  there  are  available  for  their  class 
use  so  many  excellent  short  stories  by 
writers  of  acknowledged  eminence  ;  and 
the  educational  world  is  to  be  congratu- 
lated that  the  enterprise  of  our  publishers 
is  so  rapidly  increasing  the  list  of  good 
editions  of  them  especially  prepared  to 
meet  the  wants  of  American  schools  and 
colleges. 

The  little  book  before  us  is  a  good 
illustration  of  what  we  mean.  Merimee's 
place  in  French  literature  is  second  to 
none  among  the  prose  writers  of  the 
nineteenth  century.  And  his  short  stories 
are,  with  the  possible  exception  of  a  very 
few  of  Balzac's  and  Gautier's,  beyond 
comparison  with  anything  else  in  their 
kind.  The  longest  of  these  stories,  and  in 
some  respects  the  best,  is  the  one  which 
Professor  Cameron  has  edited  in  this 
volume.  The  scene  of  its  action  is  of 
especial  interest  at  this  time  of  Napoleonic 
revival,  and  the  little  island  which  gave 
birtli  to  the  great  conqueror  is  here  so 
vividly  described  that,  as  Sainte  Beuve 
puts  it,  "  if  you  wish  to  know  Corsica, 
you  are  spared  the  trouble  of  a  trip  to  it ; 
you  have  Colomha.y  For  Colomba  is  the 
very  epitome  of  Corsican  characteristics 
and  Corsican  scenery  :  its  feuds,  its  fierce 
love  of  independence,  its  stern  regard  for 
justice,  its  thirst  for  vengeance,  and  its 
songs  of  hatred, — set  off  against  the  back- 
ground   of    its     mountains,    its    flowery 
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plains,  and  its  rock-bound  coast,  washed 
by  the  waters  of  the  blue  Mediterranean. 

To  this  almost  savage  fierceness  of  its 
subject  and  scenery  the  style  of  Coloniba 
stands  in  striking  contrast.  In  tlie  most 
vehement  expressions  of  out- pouring  pas- 
sion, the  style  preserves  that  classic 
firmness  and  delicacy  of  touch  which 
everywhere  characterize  its  author,  and 
throughout  the  work  we  recognize 
Merimee's  exquisite  literary  workman- 
ship. 

The  text  of  the  story  is  prefaced  in  this 
edition,  by  an  appreciative  sketch  of 
Merimee's  life  and  character,  and  a  critical 
estimate  of  his  literary  work.  The  intro- 
duction also  contains  a  somewhat 
elaborate  bibliography  of  Merimee,  which 
is  the  most  complete  that  has  yet  been 
compiled  in  tabular  form,  and  is  very 
interesting  as  an  indication  of  the  wide 
range  of  the  author's  activity.  The  notes 
are  mainly  explanatory,  and  their  most 
obvious  feature  of  originality  in  ti'eatment 
is  the  unusual  fulness  of  their  etymolog- 
ical discussions. 

W.  H. 


HISTORICAL  REVIEW. 


The  publication  of  an  American  His- 
torical Review  has  for  some  time  past 
been  in  the  minds  of  several  writers  and 
teachers  of  history.  The  impulse  found 
expression  in  a  largely  attended  gathering 
held  at  the  Reform  Club  of  New  York,  on 
Saturday,  April  6,  in  consecjuence  of  a  call 
issued  bj^  professors  of  history  in  six  of 
the  leading  universities.  After  long  con- 
ference and  thorough  discussion,  it  was 
decided  to  organize  an  executive  commit- 
tee to  take  charge  of  the  measures  devised 
for  the  initiation  of  such  an  enterprise. 
This  committee  was  likewise  to  edit  the 
review  for  the  first  year,  and  be  responsi- 
ble to  all  contributors  for  the  necessary 
guarantee  fund,  estimated  at  $2,000  a  year 
for  three  years.  Those  chosen  as  members 
were  Professors  Adams  of  Yale,  Hart  of 
Harvard,  McMaster  of  Pennsyh^ania, 
Sloaneof  Princeton  and  Stephens  of  Cor- 
nell. A  sixth  member,  representing  tlie 
West,  is  to  be  chosen.  This  editorial 
board  has  held  its  first  meeting.  The 
publication  is  to  be  quarterly,  its  title 
The  American  Hldoriccd  Review^  and  its 
scope  is  the  entire  field  of  history,  includ- 
ing articles  on  contemporaneous  events 
and  institutions,  if  written  from  the  his- 
torical   standpoint.      Besides    the    body 


articles,  there  will  be  published  book  re- 
views written  by  comjoetent  experts,  hith- 
erto unpublished  documents,  domestic 
and  foreign,  and  a  substantial  quantity  of 
news  as  to  the  current  work  of  writing, 
investigating  and  teaching  in  the  sphere 
of  history.  The  assured  cooperation,  not 
only  of  the  leading  universities,  but  also 
of  the  most  distinguished  American  histo- 
rians, will  enable  the  editors  to  publish 
an  important  journal  of  the  highest  class. 
Great  interest  has  been  shown  by  the  lead- 
ing publishers,  and  substantial  contribu- 
tions to  the  guarantee  fund  have  been 
secured,  but  the  most  liberal  support  is 
required  from  all  interested,  either  as 
guarantors  or  subscribers.  It  is  hoped 
that  the  friends  of  Princeton  will  be  among 
the  most  lil:)eral  supporters  of  the  enter- 
prise, and  Professor  Sloane  will  gladly 
give  any  information  desired.  The  second 
meeting  of  the  editorial  board  was  held  on 
May  4.  Professor  Judson  of  Chicago  Uni- 
versity was  chosen  as  the  sixth  member 
of  the  editorial  board  and  Professor  Jami- 
son of  Brown  University  was  elected  man- 
aging editor.  The  first  number  of  the 
Review  will  be  pul>lished  in  October.  It 
will  bear  the  imprint  of  the  Macmillans. 


SKETCHES  OF  THE  NEW  JERSEY 
HISTORICAL  SOCIETY. 

Under  this  title  Mr.  Alonzo  Church,  of 
the  class  of  1892,  has  gathered  some  inter- 
esting papers  on  the  manuscripts,  the 
books  and  pamphlets,  the  newspapers,  and 
tlie  art  works  and  curios  to  Ije  found  in  the 
valual)le  collections  of  the  New  Jersey  His- 
torical Society.  To  these  he  adds  a  brief 
sketch  of  the  beginnings  of  Newark,  the 
home  of  the  Society.  The  object  of  these 
papers  is  to  call  attention  to  the  useful 
work  and  uniijue  treasures  of  a  Society 
which  the  people  of  the  State  have  too 
much  neglected.  It  was  eminently  appro- 
])riate  that  a  Princeton  man  should  set 
himself  such  a  task,  for  the  connection  of 
Princeton  graduates  with  the  work  of  the 
Society  is  noticeable  at  every  turn  of  these 
sketches ;  the  collections  of  the  Society  of 
course  abound  with  memorials  of  men 
whose  fame  is  associated  with  hers;  and 
the  close  union  between  the  history  of  the 
State  and  the  history  of  her  college  is  ac- 
centuated throughout  the  record.  This 
interesting  pamphlet  ought  to  serve  a  very 
useful  purpose  in  calling  attention  to  one 
of  the  most  scholarly  and  useful  institu- 
tions of  the  commonwealth.         W.  W. 
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NASSAU  AND  THE  ORANGE  AND  THE 
BLUE. 


By  ALLAN  MARQUAND. 


In  the  Princetonian  of  May  21,  1895, 
Professor  Libbey  gives  a  bit  of  history 
concerning  our  College  colors  which  can- 
not but  interest  us  all.  Orange,  he  ascer- 
tains, was  first  suggested  by  George  K. 
Ward,  of  the  class  of  '69,  in  the  early  part 
of  his  college  course.  Other  colleges  had 
already  adopted  distinctive  colors,  and 
Princeton  as  yet  had  none.  The  happy 
thought  occurred  to  young  Ward  that  as 
William  of  Nassau  was  also  Prince  of 
Orange,  the  Nassau  Base  Ball  Club  might 
well  select  the  color  orange.  This  color, 
accordingly,  appeared  as  early  as  May  4, 
1867,  in  connection  with  an  invitation  to  a 


Yale-Princeton  base  ball  game.  In  the 
autumn  of  1868  all  the  classes  adopted 
orange  as  the  College  color.  The  combi- 
nation orange  and  black.  Professor  Libbey 
tells  us,  was  first  worn  as  our  College 
insignia  by  the  Princeton  crews  who 
rowed  in  the  Intercollegiate  races  at 
Saratoga  in  July,  in  1874,  in  consequence 
of  his  having  brought  from  abroad  (Ox- 
ford) ribbon  of  this  character,  sold  to  him 
as  the  colors  of  the  Duke  of  Nassau. 
From  that  day  to  this  orange  and  black 
have  been  our  colors,  at  least  in  all  under- 
graduate ceremonials.  The  official  seal 
of  the  College  upon  the  diplomas  of 
Bachelors  and  Masters  of  Arts  is  affixed 
upon  white  paper  to  a  ribbon  which  is 
orange  only. 

The  name  Nassau  is  one  which  should 
be  dear  to  every  Princeton  heart,  and 
which  we  would  honor  the  more  highly 
were  its  historical  significance  more  deeply 
impressed  on  our  minds.  Let  us  hope 
,  that  one  of  our  historical  scholars  may 
apply  himself  to  the  study  of  the  noble 
House  of  Nassau  in  its  original  stronghold 
in  Germany,  and  to  the  investigation  of  its 
contributions  to  the  cause  of  religious 
freedom  and  Protestantism  in  Holland 
under  William  the  Silent  and  in  England 
under  William  III. 

It  was  an  appreciation  of  the  historical 
significance  of  the  name  Nassau  that  led 
to  its  being  connected   with   our    oldest 
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building,  the  building  which  once  shel- 
tered the  entire  College.  The  circumstance 
which  brought  the  name  to  us  is  well 
known  to  all,  but  that  it  may  be  clearer 
in  our  minds,  let  me  quote  the  record  of 
it  in  President  Maclean's  History  of  the 
College  of  New  Jersey,  Vol.  I,  p.  146 : — 

"  At  the  time  of  its  erection  this  College  build- 
ing was  the  largest  edifice  of  its  kind  in  the  British 
Provinces  of  North  America,  and  in  view  of  the 
very  important  services  rendered  to  the  College  by 
Governor  Belcher,  the  Trustees,  in  a  very  flatter- 
ing letter  addressed  to  the  Governor,  requested  his 
permission  to  call  this  building  '  Belcher  Hall.' 

"  With  a  rare  modesty  he  declined  the  honor, 
and  at  the  same  time  expressed  an  earnest  desire 
that  the  building  should  be  called  '  Nassau  Hall,' 
in  honor  of  King  William  the  third,  '  who  was  a 
branch  of  the  illustrious  House  of  Nassau. '  It  was 
therefore  decided,  by  a  vote  of  the  Trustees,  '  that 
the  said  edifice  be,  in  all  time  to  come,  called  and 
known  by  the  name  of  Nassau  Hall.'  " 

In  common  with  many  Princetonians  I 
had  assumed  that  orange  and  black  con- 
stituted the  colors  of  the  House  of  Nassau. 
This  misconception  I  carried  with  me 
across  the  Atlantic,  when  one  day  in  con- 
versation with  the  well-known  artist, 
Alma  Tadema,  I  observed  that  he  wore 
upon  his  coat  a  bit  of  orange  and  blue 
ribbon.  Struck  by  the  resemblance  to 
our  College  colors,  I  asked  :  "  What  is  the 
significance  of  your  badge  ?  "  To  which 
he  replied :  "  These  are  the  colors  of  the 
Order  of  the  Lion  of  the  House  of 
Nassau."  But  I  answered  :  "  The  colors 
of  the  House  of  Nassau  are  orange  and 
black."  "No,"  he  replied  with  emphasis, 
"  they  are  orange  and  blue."  This  rather 
staggered  me,  but  evidence  soon  began  to 
accumulate  that  he  was  right  and  I  was 
wrong.  Finding  that  the  combination 
was  more  beautiful  than  ours,  and  hav- 
ing this  conviction  fortified  by  a  similar 
taste  on  the  part  of  good  judges  of  color, 
I  bought  some  orange  and  blue  ribbon  of 
harmonious  shades  and  determined  to 
favor  a  change  toward  the  more  histori- 


cally accurate  and  aesthetically  satisfac- 
tory combination.  No  sooner  had  I  re- 
turned to  Princeton  than  I  was  confronted 
with  Professor  Libbey's  orange  and  black 
ribbon,  which  I  understood  him  to  say  he 
had  received  at  first-hand  from  the  Duke 
of  Nassau,  though  I  learned  afterwards 
that  this  was  a  misunderstanding  on  my 
part.  So  I  laid  aside  my  orange  and 
blue  ribbon,  waiting  for  further  enlight- 
enment on  the  problem. 

Two  years  ago  evidence  began  to  mul- 
tiply in  favor  of  the  combination  of  orange 
or  gold  and  blue.  I  found  first  that  these 
were  the  colors  of  Holland.  Later  I  went 
some  distance  out  of  my  way  to  visit  the 
town  of  Nassau.  Here,  in  the  old  castle 
on  the  hill,  orange  and  blue  window  glass 
still  remains  in  some  of  the  windows,  and 
in  the  town  an  orange  and  blue  flag  is  the 
local  emblem.  I  purchased  such  a  flag  in 
the  town,  and  later  a  copy  of  the  Nassau 
coat  of  arras — a  golden  lion  rampant  upon 
a  blue  ground  billeted  with  gold.  (See 
Frontispiece).  Mr.  M.  Taylor  Pynehad  this 
copied  in  wood  and  placed  as  a  sign-board 
at  the  entrance  to  the  grounds  of  the 
Princeton  Inn,  where  every  visitor  to 
Princeton  may  see  it.  I  then  secured  sev- 
eral books  on  Nassau  heraldry.  The  most 
important  of  them  is  Goeckingk's  Geschichie 
des  Nassaiischen  Wapjjens.  This  work  con- 
tains colored  facsimiles  of  the  arms  of  the 
Counts  of  Nassau  of  the  Otto  branch,  that 
of  the  Duke  of  Nassau  and  of  the  King  of 
the  Netherlands,  besides  many  others  un- 
colored,  but  with  indications  for  the 
colors,  including  the  arms  of  William  III 
of  England.  Throughout,  the  Nassau 
arms  appear  as  the  golden  lion  on  the 
blue  ground.  Other  books  of  heraldry 
give  the  same  result.  It  is  enough  here 
to  cite  the  English  standard  work,  Burke's 
General  Armory.  Under  the  title  Nassau 
(Prince  of  Orange)  we  find  :  ^'Az.  billet^e, 
a  lion  ramp,  or  Crest  out  of  a  Ducal  coro- 
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net  or,  the  attires  of  a  buck  gu^  Here,  of 
course,  Azure  stands  for  blue,  or,  gold  and 
gules,  red.  In  Burke's  General  Armory, 
under  William  III  and  Mary  II,  we  find: 
"Arms,  etc.,  those  of  James  I  with  an 
escutcheon  of  pretence,  thereon  the  arms 
of  Nassau,  viz.,  Az.  billety  or,  a  lion  ramp. 
gold.  Motto:  Je  mainteindra."  I  have 
here  followed  Burke's  spelling  of  the 
motto. 

Having  ascertained  the  Nassau  arms,  it 
may  not  be  uninteresting  to  learn  a  little 
of  its  history.  I  select,  therefore,  and 
translate  a  few  passages  from  Goeckingk. 
On  p.  1  he  says  : — 

"  The  two  oldest  Nassau  seals  in  the  Royal  State 
Archives  at  Idstein,  dating  respectively  from  1198 
and  1220,  show  as  the  arms  of  this  family  a  lion 
without  further  accompaniment.  The  first  seal 
belonged  to  the  Count  Walram  von  Laurenburg, 
the  other  (a  Oemeinschafts-Siegel)  belonged  to  his 
two  sons,  Heinrich  and  Robert.  In  124G,  how- 
ever, Heinrich  employed  a  lion,  accompanied  by 
billets,  which  henceforth  remained  a  characteristic 
mark  in  the  arms  of  the  Counts  of  Nassau.  The 
arms  of  the  Counts  of  Nassau,  therefore,  since  the 
middle  of  the  xiii  century,  has  been  a  golden 
lion  on  a  blue  billeted  ground." 

Throughout  the  xiv,  xv  and  xvi 
centuries  the  various  branches  of  the 
Nassau  family  had  variously  modified  the 
coat  of  arms.  Accordingly,  toward  the 
end  of  the  last  century,  a  strong  desire 
was  felt  by  the  now  more  closely  united 
house  of  Nassau  for  a  standard  coat  of 
arms.  At  a  conference  called  for  this  and 
other  purposes  at  Ems,  and  lasting  from 
■Tuly  7th  to  August  2d,  1783,  it  was  de- 
cided (Goeckingk,  p.  4)  that  the  standard 
arms  should  be 

"  A  golden  lion  rampant,  turned  to  the  (i.  e.  his) 
right,  wearing  a  red  crown,  with  a  red  extended 
tongue  and  red  claws,  with  upward  swinging  tail, 
upon  a  blue  ground  upon  v/hich  are  scattered 
seven  golden  billets." 

The  crown  is  supposed  to  have  entered 
through  the  Emperor  Adolph  of  Germany 
or  King  William  of  England.     Should  the 


emblem  be  utilized  in  any  way  by  Prince- 
ton University  we  might  well  revert  to  the 
earlier  crownless  type. 

There  is  a  sentiment  in  the  motto  Je 
maintiendrai  to  which  we  might  do  well  to 
pay  some  attention.  The  motto  seems  to 
have  arisen  in  1530-1544,  when  Rene 
became  heir  to  the  property  of  his  uncle, 
Philibert  of  Chalon-Orange,  upon  con- 
dition that  he  assume  his  uncle's  name 
and  arms.  He  did  so,  adding  the  device 
Je  maintiendrai  Chdlon.  His  heir,  William 
the  Silent,  modified  the  device  to  Je 
maintiendrai  Nassau,  and  his  sons  gener- 
alized it  still  further  to  Je  maintiendrai. 
Should  this  device  for  any  purpose  be 
adopted  by  us  it  would  suggest  that  we 
were  loyal  to,  maintained  and  supported 
all  that  was  worthy  of  being  remembered 
in  the  illustrious  House  of  Nassau  and  in 
its  namesake  Nassau  Hall. 

The  practical  outcome  of  this  brief  in- 
quiry is  that  by  virtue  of  one  of  the 
earliest  and  most  lasting  traditions  Prince- 
ton University  might  well  adopt  as  one 
of  its  emblems  the  arms  of  the  House  of 
Nassau,  fraught  as  it  is  with  significance 
with  which  we  stand  in  natural  and  his- 
toric sympathy.  Whether  it  be  advisable 
for  us  to  relinquish  or  not  the  orange  and 
the  black,  which  for  twenty  years  have  been 
the  colors  under  Avhich  we  have  fought 
our  battles  and  which  have  become  so 
closely  associated  with  our  celebrations 
and  our  songs,  is  a  question  upon  which 
it  would  be  well  to  secure  the  sentiment 
of  students,  graduates,  faculty  and  trus- 
tees. I  am  w'  aware  that  a  change  like 
this  that  V  Mqs  general  sentiment  will 
be  regarf'  x  by  many  as  a  departure  from 
our  past  traditions,  but  the  considerations 
which  have  been  advanced  in  the  earlier 
portions  of  this  paper  will  show  that  in 
this  matter  we  have  been  cherishing  a 
mistake  for  twenty  years,  which  the 
adoption  of  the  new  combination  as  our 
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University  colors  would  serve  to  rectify. 
It  would  also  connect  us  with  a  tradition 
which  is  now  nearly  seven  centuries  old, 
and  thus  serve  to  bring  us  into  closer 
union  with  many  noble  and  historic  prin- 
ciples, the  force  of  which  upon  us  might 
not  so  easily  be  maintained. 

We  might  easily  go  a  step  further  in 
finding  historic  associations  for  the  blue 
in  preference  to  the  black.  This  was  the 
color  of  the  Scotch  Covenanters,  adopted 
by  them  in  accordance  with  the  com- 
mand given  to  Moses  (Num.  XV,  38  39) : — 

"Speak  unto  the  children  of  Israel,  and  bid 
them  that  they  mal?:e  their  fringes  in  the  borders 
of  their  garments,  throughout  their  generations, 
and  that  they  put  upon  the  fringe  of  the  borders 
a  ribband  of  blue :  and  it  shall  be  unto  you  for  a 
fringe,  that  ye  may  look  upon  it,  and  remember 
all  the  commandments  of  the  Lord,  and  do  them." 

Blue  is  still  the  color  which  designates 
the    most    rigid    of    Presbyterians.      No 
Princetonian  would  for  a  moment  think 
of  exchanging  the  orange  for  any  other 
color.     We  can  all  sing  with  Mrs.  Amelia 
E.  Barr  (in  The  Bow  of  Orange  Ribbon)  : 
"  Tie  the  splendid  orange, 
Orange  still  above  ! 
0  orange  boven, 

Orange  still  above." 

And  shall  we  now  hesitate  to  sing  her 
other  song?:  — 

"  Oh  for  the  blue  and  the  orange. 
Oh  for  the  orange  and  the  blue  ! 
Orange  for  men  that  are  free  men. 

Blue  for  men  that  are  true. 
Over  the  red  of  the  tyrant. 
Bloody  and  cruel  in  hue. 
Fling  out  the  banner  of  orange, 

With  pennant  and  border  of  blue. 
Orange  for  men  that  are  free  men. 
Blue  for  men  that  are  true." 

In  the  copy  of  this  book  in  our  College 
Library  some  one  has  erased  the  word 
"blue"  and  substituted  the  word  "black." 
Imagine,  if  you  can,  the  delicate  color 
sense  of  the  man  who  could  sing  :  Oh  for 
the  black ! 


Note  I. — Since  this  paper  was  sent  to 
the  press  my  attention  has  been  called  to 
the  color  indications  upon  our  College 
seal.  The  entire  upper  half  of  the  back- 
ground is  striated  with  horizontal  lines, 
the  conventional  heraldic  symbol  for 
blue;  the  lower  quarter  to  the  right  shows 
a  net  work  of  little  dots,  the  recognized 
symbol  for  gold;  while  that  to  the  left  is 
lined  diagonally  in  the  direction  which 
signifies  purple.  Having  some  doubt  as 
to  whether  the  original  die  were  still  in 
use,  I  repaired  to  the  College  Offices, 
where  the  seal  is  kept.  I  was  struck  by 
the  fact  that  the  die  which  stamps  the 
impression  emanates  from  the  mouth  of  a 
lion,  a  fact  which  may  have  no  signifi- 
cance, since  I  saw  at  once  that  the  pres- 
ent instrument  was  not  the  product  of 
the  last  century,  but  comparatively  mod- 
ern. So  having  secured  a  recent  College 
diploma  which  contained  a  good  impres- 
sion of  the  seal  now  in  use,  I  proceeded 
to  compare  it  with  more  ancient  impres- 
sions. Attached  to  the  Bachelor  of  Arts 
diploma  of  William  B.  Maclean,  '21,  there 
is  an  excellent  impression  of  the  old  seal. 
As  compared  with  recent  diplomas,  it  is 
evident  that  a  different  stamping  instru- 
ment was  then  employed.  The  differ- 
ences, however,  are  so  slight  as  to  be  de- 
tected only  on  careful  examination. 
They  are  such  as  these:  The  old  seal 
was  slightly,  but  measurably  smaller;  it 
had  on  its  border  two  instead  of  three 
concentric  circles ;  the  lettering  was  more 
archaic  and  the  shape  of  the  diploma 
and  its  ribbon  in  the  loAver  quarter  to  the 
left  were  slightly  different  and  presented 
the  motto  Meriii  Premium,  instead  of  the 
Premium  Merit  of  the  present  seal.  There 
is  also  a  difference  in  the  inscriptions  on 
the  open  Bible.  The  old  seal  was  in- 
inscribed    VET    NOV    TESTAME    MAT.      The 

new  seal  is  inscribed  vet  nov  testamen- 
TUM.     But  the   general   design   and   the 
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color  indications  on  both  seals  are  the 
same. 

We  may  go  still  further  back.  In  the 
College  Library  there  hangs  the  diploma 
of  James  Madison,  signed  by  President 
Witherspoon  and  others,  in  1771.  This 
diploma  bears  the  impression  of  a  seal  of 
the  same  size,  lettering,  etc.,  as  those  on 
the  diploma  of  William  B.  Maclean.  This 
old  seal  I  find  was  used  as  late  as  1865, 
and  perhaps  a  few  years  later.  By  1871 
the  College  diplomas  bear  the  impress  of 
the  new  seal. 

A  perusal  of  the  early  pages  of  Dr. 
Maclean's  History  of  the  College  will 
throw  some  light  upon  the  origin  and 
significance  of  this  seal.  The  second 
charter  of  the  College,  given  by  George  II, 
makes  specific  grant  of  the  power  to  use  a 
seal  in  the  following  language : — 

"And  further,  of  our  especial  grace,  certain 
knowledge  and  mere  motion,  we  do,  by  these 
presents,  for  us,  our  heirs  and  successors,  give  and 
grant  unto  the  said  Trustees  of  the  College  of  New 
Jersey  and  to  their  successors,  that  they  and  their 
successors  shall  have  a  common  seal,  under  which 
they  may  pass  all  diplomas,  certificates  of  degrees, 
and  all  other  affairs  and  business  of  and  concerning 
the  said  corporation,  or  of  and  concerning  the  said 
College  of  New  Jersey,  which  shall  be  engraven 
in  such  form  and  with  such  inscription  as  shall  be 
devised  by  the  said  Trustees  of  the  said  College, 
or  the  major  part  of  any  thirteen  of  them,  con- 
vened for  the  service  of  the  said  College  as  above 
directed." 

The  College  was  not  slow  to  avail  itself 
of  this  privilege.  The  charter  was  dated 
September  14,  1748.  One  month  later, 
October  13, 1748,  the  Trustees  voted  "that 
the  seal  prepared  by  Mr.  P.  Smith  (one  of 
the  Trustees)  be  accepted  as  the  common 
seal  of  this  corporation,  and  that  the 
thanks  of  the  corporation  be  returned  to 
Mr.  Smith  for  his  care  in  deciding  the 
same." 

A  description  of  the  seal  appeared  in 
Parker's  Gazette  and  Post  Boy,  March  21, 
1748,  in  an  account  of  the  first  commence- 


ment of  the  College,  November  9,  1748, 
prepared  by  William  Smith,  one  of  the 
Trustees.     It  is  as  follows : — 

"  In  the  upper  part  of  the  Circle,  a  Bible  spread 
open,  with  Latin  Characters  inscribed  on  the  Left 
Side,  signifying  the  Old  Testament,  and  on  the 
right  side  the  New,  with  this  Motto  over  it:  Vitae 
LUMEN  MORTUI.S  REDDIT ;  with  a  view  to  that 
Text,  Who  hath  abolished  Death,  and  hath  brought 
Life  and  Immortality  to  Light  through  the  Qospel. 
Underneath  on  one  Side  a  Table  with  Books 
standing  thereon,  to  signify  the  proper  Business  of 
the  Students ;  on  the  other  a  Diploma,  with  the 
College  Seal  appended  over  it,  being  written 
MERITI  PRAEMIUM,  to  Signify  that  the  Degrees  to 
be  conferred  are  only  to  be  to  those  that  deserve 
them.     On  the  outside  of  the   Circle,   sigillum 

COLLEQII     NEO    CAESARIENSIS    IN     AMERICA  ;     the 

Seal  of  the  College  of  New  Jersey,  in  America. ' ' 

The  gentleman  who  prepared  the  seal, 
William  Peartree  Smith,  was  a  Trustee  of 
the  College  under  its  first  charter  in  1746, 
and  remained  such  until  1793.  He  be- 
longed to  a  New  York  family  "  of  much 
taste  and  refinement,"  became  an  ardent 
patriot,  and  was  characterized  by  Dr.  Hat- 
field as  "one  of  the  most  distinguished 
civilians  of  the  day."  In  the  very  year 
in  which  the  seal  was  designed,  in  1748, 
he  stood  in  close  relations  with  Governor 
Belcher.  The  Governor  then  described 
him  as  "  his  correspondent  in  New  York," 
and  as  "  a  very  worthy  and  religious  young 
man."  There  can  be  little  doubt  that  Mr. 
Smith  looked  with  reverence  upon  the 
man,  who  had  already  been  the  Governor 
of  Massachusetts  and  New  Hampshire 
was  a  i^ersonal  friend  of  George  II,  and 
was  addressed  in  the  charter  of  the  Col- 
lege as  "our  trusty  and  well  beloved 
Jonathan  Belcher,  Esquire,  Governor  and 
Commander-in-Chief  of  our  said  Prov- 
ince of  New  Jersey,"  and  by  the  Trustees 
of  the  College  "as  its  "founder,  patron  and 
benefactor."  A  year  earlier,  October  8, 
1747,  Governor  Belcher  wrote  to  Mr. 
Smith  concerning  the  College,  and  called 
it  "  our  infant  College."     His  deep  inter- 
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est  in  its  welfare  is  shown  by  the  pub- 
lished extracts  from  his  letters,  by  his 
care  to  secure  a  new  and  better  charter, 
by  his  efforts  and  success  in  locating  the 
institution  in  Princeton  and  by  his  giving 
it  a  significant  and  historic  name.  As 
Governor  Belcher  himself  was  the  Presi- 
dent of  the  Board  of  Trustees  and  affixed 
to  the  charter  the  "  Great  Seal  of  the 
Province  of  New  Jersey,"  what  could  be 
more  natural  than  that  Mr.  Smith  should 
have  consulted  him  in  regard  to  the  de- 
sign of  the  College  seal? 

From  what  we  know  of  Governor  Bel- 
cher, what  colors  would  he  have  suggested 
with  greater  enthusiasm  than  the  gold 
and  blue  of  the  house  of  Nassau  and  the 
purple  in  recognition  of  the  Sovereign  who 
had  granted  this  "Royal  Charter?"  It 
may  be  noted,  in  addition,  that  the  arms 
of  William  III,  which  included  the  arms 
of  Nassau,  were  for  several  years  used  as 
the  seal  of  New  Jersey,  also  that  Governor 
Belcher's  own  coat  of  arms  shows  the 
colors  gold  and  blue  and  red. 

It  is,  of  course,  possible  that  Mr.  Smith 
made  the  design  and  selected  the  colors, 
and  that  Governor  Belcher  and  the  Board 
approved  of  them  without  any  thought  of 
the  colors  of  the  house  of  Nassau,  for  the 
seal  was  made  six  years  before  ground 
was  broken  at  Princeton  for  the  building 
bearing  his  name,  but  the  fact  still  re- 
mains that  gold  and  blue  and  purple  have 
figured  upon  the  official  seal  of  the  Col- 
lege from  1748  until  the  present  day. 

Note  II. — It  has  been  suggested  that 
the  colors  orange  and  blue  have  been 
already  appropriated  by  other  American 
colleges.  I  have  accordingly  tabulated 
the  colleges  which  have  some  claim  to  the 
colors  in  which  we  are  interested  : — 

I. 
Beloit  College— Old  gold. 
De  Pauw  University — Old  gold. 
Pes  Moines  College — Yellow. 


Iowa  State  University — Old  gold. 
Southwest  Baptist  College — Orange. 
Syracuse  University- — Orange. 
University  of  Chicago — Orange. 
University  of  the  Pacific — Orange. 
University  of  Rochester^ — Orange. 

II. 
Baltimore  City  College — Orange  and  black. 
Colorado  College — Yellow  and  black. 
Princeton  University — Orange  and  black. 
Purdue  University — Old  gold  and  black. 
Randolph    Macon    College — Orange    and 

black. 
St.  John's  College — Orange  and  black. 
University  of  Illinois — Gold  and  black. 
University  of  Missouri — Gold  and  black. 
University   of   Wooster — Old    gold    and 

black. 
Vanderbilt    University — Old    gold     and 

black. 
Wake  Forest  College — Orange  and  black. 

III. 
Allegheny  College— Old  gold   and  cadet 

blue. 
Bethany  College — Yellow  and  blue. 
Buchtel  College — Old  gold  and  dark  blue. 
Bucknell  University — Orange  and  blue. 
Columbian  University — Orange  and  blue. 
Emory  and  Henry  College — Orange  and 

blue. 
Franklin  College — Old  gold  and  blue. 
Heidelberg   University   (Ohio)  —  Orange 

and  blue. 
Kentucky  University — Orange  and  blue. 
Macalister  College — Gold  and  blue. 
Oxford  College — Yellow  and  blue. 
Pennsylvania  College — Orange  and  blue. 
Trinity  College — Old  gold  and  dark  blue. 
University  of  California — Gold  and  blue. 
University  of  Michigan — Maize  and  blue. 
University  of  Notre  Dame — Old  gold  and 

blue. 
University  of  Virginia — Orange  and  navy 

blue. 

IV. 
Hobart — Orange  and  royal  purple. 
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Knox  College — Old  gold  and  royal  purple. 
Northwestern  University — Gold  and  pur- 
ple. 
Portland     University  —  Old      gold     and 

royal  purple. 
University  of  the  South — Gold  and  purple. 
University  of  Washington — Gold  and 
purj^le. 
There  can  be  no  question  that  the  triple 
combination — purple,  blue  and  gold — the 
colors  of  our  seal,  would  solve  the  diffi- 
culty so  far  as  to  furnish  us  with  a  sig- 
nificant and  at  the  same  time  a  distinctive 
combination  of  colors ;  but  I  am  not  so 
sure  that  the  combination  itself  would 
prove  satisfactory.  The  purple  would 
disturb  the  other  colors  in  much  the  same 
way  that  the  idea  of  royalty  disturbs  the 
democratic  sentiment.  The  very  man 
who  admitted  the  purple  to  the  College 
seal,  William  Peartree  Smith,  soon  after- 
wards felt  his  detachment  from  the 
mother  country.  Dr.  Maclean  says  of 
him :  "  He  joined  Cummings,  Living- 
ston and  Scott  in  publishing  the  '  Watch 
Tower'  in  the  City  of  New  York,  in  1755. 
He  was  an  ardent  patriot,  and  took  a 
great  interest  in  the  struggle  between  the 
provinces  and  the  mother  country,  and 
lost  much  of  his  property  by  the  deprecia- 
tion of  the  currency."  It  was  not  long 
before  King's-Town,  Queen's-Town  and 
Prince's-Town  became  Kingston,  Queens- 
ton  and  Princeton.  If,  therefore,  we  no 
longer  choose  to  fly  on  our  banners  the 
royal  purple,  it  only  remains  for  us  in  the 
most  practicable  manner  to  adapt  the  his- 
torical ensign  of  the  House  of  Nassau 
to  the  modern  emblem  of  the  Sons  of 
Princeton.  Gold  and  blue  form  indeed  a 
beautiful  combination  of  colors,  but  for  us 
it  would  give  more  recognition  to  the 
House  of  Nassau  than  to  modern  Prince- 
ton. Orange  and  blue  would  recognize 
both  the  present  and  the  past.  The 
.slight  change  from  black  to  a  dark  l)lue 


would  be  an  easy  transition  and  a  great 
improvement. 

Perhaps  the  most  serious  objection  to 
our  adojotion  of  the  orange  and  dark  blue 
is  the  fact  that  these  colors  have  been  used 
for  the  last  ten  years  by  the  students  of 
the  University  of  Virginia,  an  institution 
with  which  we  come  occasionally  into 
friendly  rivalry.  The  present  Chairman 
of  the  Faculty  writes  me  that  he  does  not 
know  the  reason  for  their  selection,  but 
believes  thiat  the  students  would  strongly 
oppose  a  change. 

In  view,  however,  of  the  significance 
which  these  colors  would  have  for  the 
Sons  of  Old  Nassau,  is  this  objection  a 
sufficient  obstacle  ? 


ACADEMIC  COSTUME. 


At  the  June  meeting  of  the  Board  of 
Trustees  a  By-Law  relating  to  Academic 
Costume  was  enacted  as  follows: — 

Article  XXL 

OF   ACADEMIC   COSTUME. 

"Sec.  1.  The  following  academic  cos- 
tume is  permitted  to  be  worn  upon  all 
appropriate  occasions,  as  indicating  the 
several  Degrees  and  Faculties  to  which 
they  pertain. 

GOWNS. 

"  1.  Pattern — Those  commonly  worn, 
with  pointed  sleeves  for  the  Bachelor's 
Degree,  with  long  closed  sleeves  for  the 
Master's  Degree,  and  with  round  open 
sleeves  for  the  Doctor's  Degree.  2.  Ma- 
terial— Worsted  stuff"  for  the  Bachelor's 
Degree,  silk  for  the  Master's  and  Doctor's 
Degrees.  3.  Color — Black.  4.  Trim- 
mings— For  the  Bachelor's  and  Master's 
Degrees  the  gowns  are  to  be  untrimmed. 
For  the  Doctor's  Degree  the  gown  is  to  be 
faced  down  the  front  with  black  velvet, 
with  bars  of  the  same  across  the  sleeves ; 
or  the  facings  and  crossbars  may  be  of 
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velvet  of  the  same  color  as  the  binding  or 
edging  of  the  hood,  being  distinctive  of 
the  Faculty  to  which  the  Degree  pertains. 

HOODS. 

"  1.  Pattern — The  pattern  usually  fol- 
lowed by  Colleges  and  Universities,  save 
as  modified  below.  2.  Material — The 
same  as  that  of  the  gown.  3.  Color — 
Black.  4.  Length — The  length  and  form 
of  the  hood  will  indicate  the  Degree,  as 
follows :  For  the  Bachelor's  Degree,  the 
length  shall  be  three-fourths  that  of  the 
Master's  Degree.  The  Master's  Degree 
shall  be  of  the  customary  length,  not  ex- 
ceeding four  feet;  and  the  Doctor's  De- 
gree shall  be  of  the  same  length,  but  have 
panels  at  the  sides.  5.  Linings — The 
hoods  shall  be  lined  with  the  official 
colors  of  Princeton — orange  and  black. 
6.  Trimmings — The  binding  or  edging, 
not  more  than  six  inches  in  width,  to  be 
of  silk,  satin  or  velvet,  the  color  to  be  dis- 
tinctive of  the  Faculty  to  which  the  De- 
gree pertains,  thus  :  Faculty  of  Arts  and 
Letters,  white;  Faculty  of  Theology, 
scarlet;  Faculty  of  Law,  purple;  Faculty 
of  Medicine,  green ;  Faculty  of  Philosophy, 
dark  blue;  Faculty  of  Science,  gold  yel- 
low ;  Faculty  of  Fine  Arts,  brown ; 
Faculty  of  Music,  pink. 

CAPS. 

"  The  caps  shall  be  of  the  material 
and  form  generally  used,  and  commonly 
called  mortar-board  caps.  The  color  shall 
be  black.  The  Doctor's  cap  may  be  of 
velvet.  Each  cap  shall  be  ornamented 
with  a  long  tassel  attached  to  the  middle 
point  at  the  top.  The  tassel  of  the  Doc- 
tor's cap  may  be,  in  whole  or  in  part,  of 
gold  thread." 

"  Sec.  2.  Members  of  the  Governing 
Body  shall  be  entitled,  during  their  term  of 
office,  to  wear  the  gown  of  highest  dignity 
— that  of  the  Doctor's  Degree — together 
Avith  the  hood  appropriate  to  the  Degree 


which  they  may  have  severally  received. 
Members  of  the  Faculties,  and  any  person 
officially  connected  with  the  College  who 
have  been  recipients  of  academic  honors 
from  other  universities  or  colleges  in  good 
standing,  may  assume  the  academic  cos- 
tume corresponding  to  their  Degree,  as 
described  in  the  foregoing  section,  'pro- 
vided, that  such  right  shall  terminate  if 
such  person  shall  cease  to  be  connected 
with  the  College.  The  President  and 
Dean  of  Faculty  may  adopt  distinctive 
badges  not  inconsistent  with  the  costume 
hereinbefore  described. 


THE  HON.  FURMAN   SHEPPARD, 

Late  Attorney-General  of  Philadelphia. 

Class  of  1845. 


By  CHARLES  W.  SHIELDS. 


There  is  to  most  public  men  a  private 
life  which  is  more  or  less  hidden  from  the 
world.  In  Mr.  Sheppard  it  presented 
almost  a  contrast.  If  he  was  known  as  a 
lawyer  who  could  use  the  language  of  the 
people  before  a  jury  and  mingle  freely  in 
the  keen  encounters  of  the  professional 
and  political  arena,  yet  he  was  found  to  be 
also  accomplished  in  literature  and  to  take 
his  chief  delight  in  the  companionship)  of 
books  and  the  society  of  scholars.  Al- 
though a  man  of  affairs,  he  was  still  a 
student  by  nature  and  by  habit.  He  begar 
in  college  as  a  diligent  student,  and  the 
tastes  of  a  student  clung  to  him  through- 
out his  career.  In  the  midst  of  a  busy 
city,  and  under  all  the  exactions  of  a 
laborious  calling,  much  of  the  time  he 
lived  the  life  of  a  recluse  student.  Of  the 
law  itself  he  was  ever  a  student.  It  was 
to  him  indeed  a  learned  profession,  in  the 
old  fashioned  sense,  and  not  the  mere 
branch  of  business  into  which  it  is  some- 
times degraded.  Instead  of  being  simply 
proficient  in  its  practice,  he  made  himself 
a  thorough    master   of  its   literature  and 
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history  and  philosophy.  As  he  once  him- 
self said  of  a  distinguished  jurist:  "The 
law  was  to  him  a  lofty  science,  and  its 
practice  only  the  application  of  ethical 
principles  by  a  trained  logic."  There  was 
no  field  of  jurisprudence  which  he  did  not 
explore,  and  no  branch  of  it  which  he  did 
not  trace  to  its  sources,  not  merely  as 
found  in  customs,  statutes  and  precedents, 
but  in  the  influences  of  race,  climate  and 
government  which  have  moulded  the 
codes  of  different  ages  and  countries. 
When  but  a  novice,  he  published  a  con- 
stitutional text-book,  which  veterans  as 
well  as  beginners  found  instructive.  Of 
his  literary  services  to  his  profession, 
others,  his  associates  at  the  bar,  have 
spoken  with  an  authoritative  judgment. 

But  his  studies  were  not  confined  to  the 
law  and  its  adjacent  fields  of  research. 
They  were  extended  through  the  whole 
range  of  learning,  giving  him  a  culture  as 
broad  as  it  was  thorough  and  discrimin- 
ating. The  Latin  and  Greek  classics  never 
lost  their  fascination  for  him.  Instead  of 
using  them  as  a  ladder  to  climb  up  to  a 
profession  and  then  be  thrown  aside,  he 
carried  them  on  into  all  his  pursuits  as 
means  of  mental  culture  and  sources  of 
literary  enjoyment.  The  master-pieces  of 
English  prose  and  verse  were  not  less 
attractive  to  him,  especially  those  of  the 
school  of  Shakespeare,  Bacon  and  Milton, 
which  accorded  better  with  his  healthy 
taste  than  the  less  vigorous  productions 
^  of  modern  writers  and  poets.  The  French, 
Italian  and  German  literatures  were 
opened  to  him  through  a  direct  acquaint- 
ance with  the  languages  in  which  alone 
they  can  be  fully  ai)preciated.  With  grow- 
ing years  he  gave  his  mature  thought  to 
the  more  severe  tasks  of  philosophy,  be- 
coming versed  in  the  history  and  literature 
of  both  ancient  and  modern  schools,  and 
at  length  mastering  the  brilliant  subtleties 
of  German  metaphysics,  while  he  inclined 


to  the  more  sober  speculations  of  the 
Scottish  intellect.  Professor  Krauth,  in 
the  preface  to  his  edition  of  Fleming's 
"Vocabulary  ofthe  Philosophical  Sciences," 
makes  his  chief  acknowledgment  to  the 
"  Hon.  Furman  Sheppard,  who,  known  to 
the  world  as  one  of  our  most  distinguished 
jurists,  is  also  one  of  our  ripest  philosoph- 
ical scholars  and  thinkers." 

He  made  a  special  study  of  some  ofthe 
physical  sciences  for  professional  use  in 
patent  cases  arid  lectures  on  medical  juris- 
prudence. For  treatises  on  logic,  ethics 
and  casuistry,  especially  of  the  neglected 
manner  of  Aristotle,  he  had  a  fondness  in 
contrast  with  modern  habits  of  thought. 
But  his  most  singular  acquisition  was  one 
for  which  it  might  have  been  thought  he 
would  have  the  least  fitness  or  taste.  I 
doubt  if  any  Catholic  priest,  certainly  no 
Protestant  divine,  could  be  more  thorough- 
ly versed  in  the  scholastic  divinity  or 
more  deeply  imbued  in  its  spirit.  The 
works  of  its  great  masters  were  in  his 
hands  as  well  as  upon  his  shelves.  The 
lore  and  logic  of  the  schools,  sometimes 
ignorantly  derided  as  mere  jargon,  had 
for  him  a  positive  charm.  In  his  admir- 
ing fancy,  St.  Thomas  Aquinas,  the  An- 
gelical Doctor,  was  all  that  he  was  entitled. 

He  loved  learning  for  its  own  sake, 
almost  without  regard  to  its  uses,  as  the 
scientist  loves  research,  as  the  artist  loves 
his  ideal,  with  a  fine  scorn  of  utilitarian 
ends.  A  language  acquired,  a  science 
mastered,  a  system  of  thought  pursued, 
were  prized  on  the  general  principle  that 
all  knowledge  is  refining  and  ennobling, 
and  may  be  trusted  sooner  or  later  to 
make  itself  practically  valuable.  The  re- 
sult appeared  in  his  general  equi])ment 
for  every  task  and  in  his  finished  perform- 
ances, even  when  the  sources  were  hidden 
ii'om  view. 

He  had  a  scholar's  love  of  books.  Not 
as  the  l)ibliomaniac  who  amasses  books 
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without  knowing  their  contents  in  the 
pride  of  mere  possession  ;  nor  yet  only 
as  the  connoisseur  in  rare  editions  and 
sumptuous  bindings ;  but  rather  as  the 
student  selecting  volumes  as  tools  of  the 
mind  or  contributions  to  subjects  which 
he  was  investigating.  The  result  was  a 
rare  and  rich  collection  of  books  repre- 
senting the  fruit  of  his  own  earnings, 
studies  and  tastes.  His  library  was  his 
retreat  Irom  the  cares  of  his  profession 
and  the  storms  of  life.  There  he  enjoyed 
the  goodly  fellowship  of  scholars, 
gathered  around  him  with  congenial 
tastes  in  literature  or  law,  in  philosophy 
or  in  divinity.  There,  too,  in  the  lonely 
midnight,  he  held  converse,  through  their 
immortal  works,  with 

"  The  great  intelligences  fair 
That  range  above  our  mortal  state." 

He  had  also  a  scholar's  catholicity  of 
thought  and  feeling,  born  of  acquaintance 
with  books  rather  than  men  and  based 
upon  the  perception  of  truth  as  well  as 
error  in  all  schools  and  systems. 

So  ripe  a  scholar  might  easily  have  be- 
come a  great  writer.  His  sinewy  and 
graceful  style  was  especially  adapted  to 
productions  combining  learning  with 
popular  effect.  The  few  professional, 
literary  and  academic  addresses  which  he 
published  betrayed  the  culture  which 
was  behind  them. 

To  such  intellectual  attainments  were 
added  the  moral  and  physical  (jualities  of 
a  great  orator — a  strong  and  musical 
voice,  graceful  elocution,  intense  convic- 
tions, cool  reasoning  ending  in  })assionate 
earnestness,  and  withal  a  robust  common 
sense  which  could  vent  itself  in  terse, 
trenchant  English.  A  single  epithet 
would  sometimes  scatter  opposing  argu- 
ments like  a  bombshell.  Brougham  was 
called  a  thunderbolt.  He  must  have 
been  like  that  great  lawyer  and  orator 
in  his  vehement  attacks  upon  crime  and 


corruption  ;  and  like  him,  too,  in  that  he 
failed,  when  he  failed,  simply  because  he 
was  on  the  unpopular  side,  never  losing 
the  respect  of  those  who  could  not  give 
their  votes,  but  rather  heightening  that 
respect  by  his  natural  modesty  and  self- 
control,  alike  under  success  and  defeat. 
Had  he  lived  in  less  troublous  times,  or 
been  less  true  to  his  life-long  convictions, 
his  voice  would  certainly  have  been  heard 
in  the  counsels  of  the  nation,  and  he 
might  have  gained  the  highest  prizes  of 
his  profession. 

To  he  rather  than  to  seem  was  the  habit 
of  his  life.  Content  with  himself,  he  had 
no  need  of  pretence  or  profession.  His 
genuine  manhood,  his  integrity,  his  kind- 
liness and  generosity,  and  all  his  high 
ideals  were  impressed  without  effort  and 
without  self-assertion  upon  every  one  who 
knew  him. 

Religious  training  combined  with  in- 
tellectual tastes  to  make  him  a  lover  of 
good  preaching  and  good  men.  He  ever 
respected  the  ministers  of  religion  in  all 
denominations,  never  more  than  when 
they  stood  faithfully  in  their  place  doing 
their  duty.  Of  those  admitted  to  his 
friendship,  whether  scholarly  priests  or 
learned  divines,  none  could  ever  question 
his  devout  feeling  and  lowly  faith. 


THE    SIXTH    INTERNATIONAL   GEO- 
GRAPHICAL  CONGRESS. 


Fourteen  years  ago  a  festival  was  held 
in  Antwerp  to  celebrate  the  unveiling  of 
the  statues  of  Mercator  and  Ortelius.  In 
connection  with  this  gathering  the  first 
Geograjjhical  Congress  was  assembled.  It 
has  met  at  irregular  intervals  since  that 
time,  and  has  gained  in  popularity  with 
each  new  session.  The  second  meeting 
was  held  in  Paris  in  1875 ;  the  third  in 
Venice  in  1881  ;  the  fourth  in   Paris  in 
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1889;  the  fifth  in  Berne  in  1891,  and  the 
sixth  during  the  past  summer  in  London. 

The  meeting  was  a  great  success  in 
every  way ;  its  organization  was  very 
complete  and  comprehensive,  and  every 
detail  was  executed  with  such  precision 
that  the  assembly  was  most  thoroughly 
enjoyable. 

A  large  number  of  valuable  papers  were 
read,  and  the  discussions  which  they 
drew  out  were  very  profitable.  The  ar- 
rangement of  the  programme  was  pe- 
culiarly felicitous,  in  that  the  great 
divisions  of  the  subject  matter  of  geo- 
graphy were  considered  topically.  Thus 
the  general  sessions  were  occupied  with 
papers  and  discussions  upon  such  sub- 
jects as  Geographical  Education,  Polar 
Explorations,  the  development  of  Africa, 
and  Exploration  and  Cartography  in  gen- 
eral. The  more  technical  papers  were 
read  before  the  sectional  meetings,  two 
of  which  met  simultaneously  each  after- 
noon. The  subjects  brought  before  these 
meetings  were  such  as  Photographic  Sur- 
veying, Geodesy,  Physical  Geography, 
Oceanography,  Limnology  and  Geo- 
graphical Orthography  and  definitions. 
In  this  way  the  broader  geographical 
ideas  were  kept  prominently  before  the 
Congress  to  the  exclusion  of  the  purely 
technical  portions.  Results  were  looked 
for  rather  than  minute  technicalities,  and 
in  this  way  the  effort  was  made  to  further 
the  more  general  interests  of  all  geograph- 
ers. In  this,  the  arranging  hand  of  the 
committees  was  clearly  seen,  as  even  the 
sectional  meetings  were  provided  for,  by 
the  request  sent  out  months  in  advance, 
for  papers  which  were  to  be  prepared 
upon  specific  subjects  and  presented  upon 
definite  days  during  the  meeting. 

In  connection  with  the  meeting  a  series 
of  exhibitions  was  held.  Many  of  the 
governmental  surveys  were  represented 
by  large  series  of  maps.     These  were  sup- 


plemented by  the  contributions  or  loans 
of  the  Geographical  Societies  and  indi- 
viduals. Another  department  consisted 
of  paintings  and  photographs  of  geograph- 
ical interest.  Here  were  the  historical 
portraits  of  eminent  travellers,  cartograph- 
ers and  writers ;  photographs  from  all 
parts  of  the  globe,  contributed  by  explor- 
ers ;  lantern  slides  and  diagrams  pre- 
pared for  use  in  connection  with  geo- 
graphical education.  A  most  noteworthy 
collection  of  ancient  maps  was  exhibited, 
illustrating  the  growth  of  cartography 
from  the  time  of  Ptolemy  to  the  begin- 
ning of  the  present  century.  This  set 
contained  many  rare  and  priceless  charts. 
There  was  also  an  exhibition  of  geograph- 
ical instruments  which  was  very  instruc- 
tive. This  collection  was  historical  in 
many  respects,  and  therefore  of  great 
interest. 

Professor  Libbey  attended  the  Congress 
as  one  of  the  delegates  of  the  American 
Geographical  Society  of  New  York  and  of 
the  National  Geographic  Society  of 
Washington.  He  contributed  to  the  ex- 
hibition a  series  of  pictures  from  the 
Hawaiian  Islands  and  another  from 
Greenland.  He  read  a  paper  before  the 
Congress  upon  the  relations  of  the  Gulf 
Stream  and  the  Labrador  Current,  de- 
livered one  of  the  two  illustrated  evening 
lectures,  the  subject  being  Greenland,  and 
was  made  one  of  the  acting  Vice-Presi- 
dents of  the  Congress. 

The  next  Congress  will  be  held  in  Ber- 
lin in  1899. 


THE    PRINCETON    SCIENTIFIC    EXPE- 
DITION OF  1895. 


By  J.  B.  HATCHER. 


Last  season's  expedition  to  the  West 
was  composed  of  the  following  gentlemen  : 
Mr.  A.  A.  Brownlee  '89,  Mr.  F.  J.  Moses 
'92,  Messrs.  J.  W.  Garrett,  Walter  Moses 
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E.  R.  Otheman  and  L.  F.  Pease  '95, 
S.  B.  Davis,  A.  L.  P.  Dennis,  R.  F.  Little, 
Jr.,  A.  G.  Milbank,  T.  E.  Pierce  and 
J.  H.  Scheide  '96.  It  was  in  charge  of 
the  writer,  and  selected  for  its  field  of 
oj^eration  the  Uinta  or  upper  Eocene  de- 
posits in  the  Uinta  Basin  of  northeastern 
Utah.  As  in  previous  years,  the  chief 
object  of  the  expedition  was  the  collecting 
of  mammalian  fossils,  and  in  this  work  it 
was  very  successful.  Although  fossils  are 
quite  rare  in  the  Uinta  beds,  and  are  at 
present  represented  in  only  three  mu- 
seums of  the  world,  yet  a  fairly  represen- 
tative collection  of  all  the  forms  heretofore 
known  from  these  beds  was  secured,  as 
well  as  several  forms  entirely  new  to 
science. 

Among  the  more  interesting  finds  may 
be  mentioned  the  following.  Two  species 
of  Mesonyx  are  represented  by  nearly  com- 
plete skulls.  There  are  parts  of  two  skulls 
doubtfully  referred  to  Didymictis  ;  among 
other  carnivorous  forms  are  Miacis,  Hyx- 
nodon  ?  and  the  superior  dentition  of  the 
earliest  true  carnivore  yet  known  and 
representing  a  new  genus  and  species. 
Among  rodents  the  genus  Paramys  is  rep- 
resented by  an  abuiidance  of  material, 
and  there  is  a  beautiful  skull  of  a  small 
rodent  which  has  latelj''  been  described  by 
Prof  Scott*  and  made  the  type  of  a  new 
genus,  Protojiiychus.  That  author  has 
shown  that  this  genus  is  related  to  the 
Dipodidae  or  jumping  mice,  and  the  fact 
of  finding  this  type  in  the  Uinta  estab- 
lishes for  this  family  a  much  earlier  an- 
cestry than  had  been  supposed  to  belong 
to  it.  Among  Perissodactyla  the  genera 
TehiKitotherium,,  Amynodort,  Tdplojmsf^  Isec- 
tulojilms,  Epihippus  and  Diplacodon  are 
represented.  The  Triplopus  material  is 
especially  good,  and  we  were  fortunate  in 
securing  the  only  skull  of  Diplacodon. 
known.      This    fortunate    discovery    has 


enabled  the  writerf  to  give  for  the  first 
time  the  princij^al  characters  of  the  skull 
of  this  genus  and  to  clear  up  several 
doubtful  points  regarding  its  phylogeny. 
There  are  in  the  collection  several  jaws  of 
a  small  Lemur.  Insectivora  are  also  rep- 
resented. The  material  is  especially  rich 
in  Artiodactyla.  There  is  a  skull  and 
lower  jaw  oi  Achaenodon ;  several  complete 
skulls  and  nearly  complete  skeleton  of 
Protoreodon;  a  splendid  skull,  fore  and 
hind  limbs  and  feet  of  Leptoiragulus  ;  skull 
and  much  of  the  skeleton  of  Hyomerix 
and  Oromeryx,  as  well  as  important  mate- 
rial of  several  other  new  or  little  known 
artiodactyls. 

The  Dinocerata  are  represented  by  frag- 
ments of  Uintathcrium. 

The  fossils  secured  by  this  expedition 
fill  an  important  gap  in  the  collections  of 
the  museum,  and  make  it  possible  for  the 
student  of  Vertebrate  Paleontology  to 
study  collectively  the  Bridger,  Washakie, 
Uinta  and. White  River  faunas  which  are 
now  well  represented  in  our  collections. 
It  is  the  purpose  of  the  department  to 
bring  together  as  rapidly  as  possible  com- 
plete representative  collections  of  verte- 
brate fossils  from  all  the  Mesozoic  and 
Tertiary  beds,  and  to  arrange  the  material 
so  that  it  will  be  easily  accessible  to  the 
student. 

After  finishing  the  Paleontological  work 
of  the  expedition  the  i)arty  visited  the 
Yellowstone  National  Park,  going  by 
teams  and  saddle  horses  as  far  as  the 
mouth  of  Horse  Creek,  on  the  uppei 
Wind  River,  where  a  "pack  outfit"  was 
secured  and  the  remainder  of  the  journey 
accomplished  in  that  manner.  While  this 
part  of  the  trip  was  largely  recreative,  yet 
it  was  not  without  direct  scientific  results 
and  was  especially  instructive  to  the  stu- 
dent members  of  the  party. 

Owing  to  rumored  Indian  troubles  in 


*  See  Proc.  Acad.  Nat.  Sci.     Phil.  1895,  pp.  269-2t!6. 


t  See  Am.  Xaluralist,  Dec.  1895. 
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Jackson's  Hole,  through  which  the  regular 
trails  from  upper  Wind  River  to  the  park 
led,  we  chose  a  route  some  75  miles  to  the 
eastward,  in  order  to  avoid  any  possibility 
of  trouble  with  the  Indians,  and  so  as  to 
give  no  cause  for  anxiety  to  friends  in  the 
East.  The  route  selected  should  be  known 
as  the  Princeton  Trail.  Leaving  Dubois, 
at  the  mouth  of  Horse  Creek,  on  the  af- 
ternoon of  July  14th,  with  a  pack  train  of 
18  men  and  27  horses,  we  proceeded  in  a 
northwesterly  direction  until  we  reached 
Du  Noir  Creek,  a  tributary  of  Wind  River, 
some  six  miles  above  its  mouth.  We  as- 
cended this  creek  to  the  head  of  its  middle 
fork,  which  is  on  the  western  flank  of  one 
of  the  highest  and  most  prominent  peaks 
in  this  .part  of  the  Wind  River  range. 
Not  finding  this  peak  located  on  any  of 
our  maps,  we  christened  it  Mt.  McCosh,  in 
honor  of  our  deceased  president.  Mt.  Mc- 
Cosh is  situated  between  the  eastern  and 
central  forks  of  Du  Noir  Creek,  and  is 
about  12,000  feet  high.  It  consists  of  a 
high,  narrow  ridge  about  four  miles  in 
length  from  north  to  south,  and  ascends 
some  2,000  feet  above  timber  line.  At 
the  time  of  our  visit,  July  17th,  it  was 
entirely  covered  with  snow.  Its  western 
slope  is  easily  ascended,  but  its  eastern  is 
more  abrupt.  The  northern  end  of  this 
mountain  forms  the  crest  of  the  Conti- 
nental Divide  and  afl'ords  a  commanding 
view  of  the  surrounding  country.  Far  to 
the  west  may  be  seen  the  magnificent, 
jagged  Tetons  ;  to  the  north  and  eastward 
are  Yountz,  Garfield  and  a  host  of  minor 
peaks ;  away  to  the  southward,  in  the 
foreground,  is  seen  the  beautiful  Wind 
River  valley,  and  in  the  distance  Fre- 
mont's peak  and  the  principal  Wind 
River  range,  now  white  with  last  winter's 
snows ;  radiating  from  its  base  are  innu- 
merable deep  and  rugged  canons,  homes 
of  as  many  mountain  torrents,  some  lead- 
ing eastward,  others  to  the  west.     Clus- 


tered in  a  small  valley  at  the  southeastern 
base  of  the  mountain  are  several  pictu- 
resque little  lakes.  It  is  indeed  a  mag- 
nificent scene,  and  Mt.  McCosh,  situated 
as  it  is  at  the  headwaters  of  the  most 
eastern  branch  of  the  largest  river  in 
America  tributary  to  the  Pacific  is  calcu- 
lated to  impress  the  visitor  as  the  veritable 
backbone  of  the  continent. 

From  Mt.  McCosh  our  route  for  three 
daj's  lay  along  the  crest  of  the  Continental 
Divide,  descending  each  night  to  the  tim- 
ber line  to  camp.  The  Divide  at  that 
season,  July  17-19,  was  entirely  covered 
with  snow,  which  when  not  too  soft  made 
an  excellent  road  bed.  On  the  evening  of 
July  19th,  we  descended  to  the  left  bank  of 
the  upper  Yellowstone  River,  camjiing 
about  30  miles  above  where  that  stream 
enters  the  lake.  From  here  we  continued 
down  the  river  to  the  lake  and  across  to 
the  head  of  the  west  finger  of  the  lake  and 
thence  on  an  air  line  over  Flat  Mountain 
to  the  thumb  of  the  lake,  which  we  reached 
July  22nd.  We  then  proceeded  by  the 
usual  routes  to  points  of  interest  witliin 
the  Park,  returning  by  the  Cook  City  and 
Clarke's  Fork  trail  through  the  Big  Horn 
Basin  to  Casper,  Wyo.,  and  thence  by  rail 
to  the  East. 

A  few  observations  made  in  the  higher 
altitudes  reached  seem  worthy  of  notice. 
We  were  greatly  impressed  by  the  injury 
to  the  spruce  and  pine  forests  due  to  the 
Porcupine.  In  many  places  fully  one  half 
the  trees  were  injured,  many  of  them 
fatally,  by  these  animals.  This  injury  was 
due  to  the  barking  of  the  trees  to  j^rocure 
food  in  winter  when  other  sources  of  food 
supply  for  these  creatures  were  shut  off' 
by  the  snow.  The  barked  area  was  usually 
from  12  to  18  inches  in  length,  frequently, 
completely  encircling  the  tree  and  it  was 
situated  anywhere  from  1  or  2  to  IS  or  20 
feet  from  the  ground,  doubtless  varying 
with  the  depth  of  the  snow  at  the  time  the 
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injury  was  done.  The  number  of  trees 
thus  injured  was  simply  incredible. 

All  of  the  higher  peaks  and  ranges  along 
the  route  traversed  are  composed  entirely 
ot  igneous  materials  and  many  of  the 
highest  peaks  are  made  up  of  volcanic 
conglomerates.  This  is  especially  true 
about  the  head  of  Du  Noir  creek. 

During  the  three  days  we  were  on  the 
Continental  Divide  only  one  species  of  ani- 
mal life  was  seen,  though  doubtless  later 
in  the  season  it  is  a  favorite  resort  for  the 
larger  game  animals.  The  animal  referred 
to  was  a  small  bird,  probably  a  species  of 
ground  lark.  This  was  observed  nesting 
on  three  different  occasions,  and  in  each 
instance  the  nest  was  built  in  a  recess  ex- 
cavated slightly  beneath  the  surface  of  the 
ground,  a  precaution  taken  doubtless  as  a 
protection  from  frequent  storms.  Several 
colonies  of  the  red  variety  of  Protococcus 
were  seen  flourishing  in  the  snow. 

Of  all  the  routes  to  the  Park  the  "  Prince- 
ton Trail "  is  without  a  rival  as  regards 
venturesome  mountain  climbing  and  pic- 
turesque scenery.  The  very  roughness  of 
the  route  precludes  the  possilnlity  of  its 
ever  being  much  frequented ;  but  for  a 
party  of  young  men,  such  as  ours,  seeking 
something  out  of  the  regular  line  and  not 
minding  "  roughing  it  a  bit,"  it  is  strongly 
to  be  recommended,  and  once  taken  will 
be  long  remembered. 

It  would  bo  impossible  to  thank  here 
all  who  extended  their  aid  and  kindness 
to  us.  To  Major  Cramer,  commanding 
officer  at  Fort  Washakie,  and  Captain 
Pitcher  of  the  same  army  post,  and  to 
Captains  Anderson  and  Scott  of  Fort  Yel- 
lowstone, the  memljers  of  the  expedition 
are  especially  grateful,  as  also  to  Rev.  and 
Mrs.  Mooney  and  other  citizens  of  Lander, 
Wyo.  For  important  aid  in  advancing 
the  work  of  collecting  fossils  in  Utah  we 
were  indeljted  to  Major  James  F.  Randlette 
of  Fort  Duchesne,  and  to  Mr.  Clark,  clerk 


in  charge  at  Ouray  Indian  Agency.  For 
transportation-  we  are  under  obligations  to 
the  Baltimore  and  Ohio ;  Atchison,  Topeka 
and  Sante  Fe  ;  and  the  Chicago  and  North- 
western Railways.  In  behalf  of  the  Col- 
lege I  wish  to  thank  the  various  members 
of  the  expedition  whose  generosity  alone 
made  it  possible,  and  my  personal  thanks 
are  also  due  the  party  as  a  whole.  I  am 
especially  indebted  to  Mr.  Walter  Moses 
for  his  interest  and  aid  in  organizing  and 
equipping  it. 


THE   SCIENTIFIC    SPIRIT. 


By  G.  MACLOSKIE. 


My  best  course  will  be  to  explain  why 
scientific  investigators  hold  these  annual 
congresses,  what  sort  of  men   they  are, 
and    especially    what    is    their    attitude 
toward  Christianity.     They  meet  for  the 
purpose  of  criticizing  each  other.     No  dis- 
covery in  science  is  accepted  until  it  has 
run  the  gauntlet  of  such  criticism.     Not 
only  must  a  man  know  that  he  is  right  in 
his  alleged  discovery,  but  he  must  mar- 
shal   his    evidence    so     as    to     convince 
others,  and  must  face  objections  or  admit 
his   errors.     Hence  the   benefit  of  these 
meetings,  which  have  been  at  the  founda- 
tion of  all  scientific  progress.     The  same 
critical  spirit  is  shown  towards  pseudo- 
science,   and   has   been    instrumental   ir 
destroying  belief  in  witchcraft  and  astrol 
ogy,  thus  delivering  us  from  the  reign  o 
error,  and  it  would  have  long  ago  killed 
Christianity  if  Christianity  had  been  kill- 
able.     Such  criticism  is  eminently  whole- 
some ;  and  more  of  it  is  needed,  for  as  re- 
gards scientific  matters  our  laity  (includ- 
ing a  large  proportion  of  our  college-bred 
men)  are  still  in  the  dark  ages.     I  may 
here  put  in  evidence  the  documents  re- 
cently received,  with  the  endorsement  of 
eminent     educationalists     and     divines, 
which  condemn  original  research  in  Biol- 
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ogy,  and  threaten  legislation  that  will 
relegate  our  colleges  to  the  kindergarten 
methods  of  models  and  diagrams. 

It  is  true  that  mistakes  are  often  made 
by  scientists.  Few  of  them  have  studied 
the  evidences  of  Christianity,  and  most  of 
them  have  been  too  busy  in  the  labora- 
tory to  frequent  prayer-meetings.  When 
I  first  came  in  as  a  stranger  among  them 
I  was  under  the  impression  that  they 
were  chiefly  a  ring  of  sceptics,  and  I  ex- 
pected rough  times,  especially  as  I  know 
that  I  deserved  criticism.  But  I  soon 
found  many  of  those  most  highly  honored 
among  them  to  be  men  of  God ;  and 
without  exception,  from  Christian  men 
like  Asa  Gray,  to  Mr.  Huxley  and  men  of 
his  tyi^e,  they  showed  me  nothing  but 
kindness,  and  I  found  no  general  animus 
against  Christianity  or  its  representatives. 
Of  course  Huxley  has  often  written 
severely  of  things  that  are  dear  to  us ;  he 
was,  in  fact,  color-blind  as  to  the  religious 
side  of  things;  and  when  attacked  he 
liked  to  hit  back,  especially  if  the  assail- 
ants were  church  dignitaries,  who  claimed 
a  right  to  teach  him  how  he  should  study 
science.  One  of  his  fine  hits  was  his  de- 
fence of  prayer  against  an  English  Bishop 
who  had  renounced  his  faith  in  its  an- 
swer. Huxley  showed  conclusively  that 
if  we  believe  in  God  we  should  believe 
that  He  is  both  able  and  willing  to  grant 
our  petitions.  Huxley  was  honest,  and 
ready  to  confess  a  mistake;  and  his  error 
was  the  very  common  one  of  fancying 
that  when  you  have  got  a  complete  scien- 
tific explanation  there  is  no  room  for  the 
supervision  of  a  Higher  Power. 

In  America  the  man  who  did  most  to 
benefit  science  was  the  man  who  also 
made  most  blunders  and  did  most  mis- 
chief, namely  Louis  Agassiz.  The  clergy 
are  often  blamed  for  opposing  new  meas- 
ures, but  the  leader  of  the  opposition  was 
Agassiz.  Whilst  Dr.  McCook  has  lately 
shown  that  the  distribution  of  the  same 


kind  of  spiders  round  the  globe  is  con- 
sistent with  community  of  origin,  as  they 
are  carried  by  the  trade  winds,  Agassiz 
,would  have  solved  the  same  problem  by 
the  grotesque  hypothesis  of  manifold  crea- 
tions of  the  same  species  in  different 
spots,  and  by  creations  in  multiple  for 
each  spot;  and  he  was  furious  when  Dar- 
win vuidermined  his  speculative  curiosi- 
ties. As  the  clergy  deemed  Agassiz  semi- 
inspired,  and  their  views  about  fixity  of 
species  and  creation  did  not  easily  blend 
with  new  ideas,  they  were  misled,  and 
some  of  them  went  so  far  as  to  publish 
the  doctrine  that  Darwinism  was  infidel- 
ity. I  su])pose  they  did  not  generally 
intend  to  stigmatize  Asa  Gray  and  James 
McCosh  as  infidels :  but  this  was  the  in- 
ference easily  reached  from  their  writings. 
When  I  came  to  America  I  found  that 
worthy  men  and  even  religious  newspapers 
were  suggesting  or  plainly  saying  that 
Dr.  McCosh  was  inclined  to  scepticism, 
and  that  Princeton  College  was  a  danger- 
ous place.  This  is  very  unlike  the  spirit 
of  Him  who  commanded  us  to  "  con- 
sider the  lilies  how  tliey  grow,"  and 
whose  presence  with  us  is  the  greatest 
charm  in  our  study ;  and  they  lose  much 
who  study  nature  forgetful  of  their  God, 
as  on  the  other  hand  men  lose  much 
who  think  of  God  but  do  not  study  His 
works.  There  was  great  danger  of  our 
churches  being  driven,  by  the  condemna- 
tion of  evolution,  into  an  attitude  of 
antagonism  to  science,  which  would  have 
been  disastrous  both  to  religion  and  to 
science.  It  was  Dr.  McCosh  who  did 
most  to  avert  this  disaster.  He  studied 
up  the  subject,  so  as  to  treat  it  with  real 
ability;  and  by  showing  that  evolution, 
when  properly  understood,  is  consistent 
with  faith  in  God  and  in  His  Holy  Scrip- 
tures, he  convinced  people  that  evolution, 
whether  right  or  wrong  on  the  merits,  is 
at  least  not  dangerous,  and  thus  he  pro- 
vided a  modus  vivendi  between  science  and 
faith. 


[Notes  of  an  address  at  a  uv.ion  meeting  in  South 
Cliuich,  .Springfield,  Mass.,  during  the  recent  meet- 
ings of  the  American  Association.] 
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ORIGINAL   CONTRIBUTIONS. 


EMBRYO  OF  LEPIDIUM. 
By  G.  MACLOSKIE. 

Whilst  the  cruciferous  genus  Lepidium 
is  characterized  bj'  the  incumbent  folding 
of  its  embryonic  leaves  or  cotyledons,  the 
latest  text  books  represent  the  common 
pepper-grass,  Lepidium  virginicii.m,  L.,  as 
exceptionally  having  incumbent  cotyle- 
dons. In  1876  I  found  that  the  apparent 
anomaly  was  due  to  a  twist  of  the  pedicles 
of  the  cotyledons  within  the  seed  ;  but  I 
was  informed  by  Professor  Goodale,  that 
this  discovery  had  been  made  and  pub- 
lished by  another,  though  it  has  never 
even  yet  found  its  way  into  the  books. 
While  recently  engaged  in  the  investiga- 
tion of  antidromy,  it  occurred  to  me  that 
this  principle  might  explain  the  condition 
of  the  embryo  of  the  pepper  grass  ;  and  I 
ventured  to  predict  that  the  twist  in  the 
two  seeds  contained  in  each  silicic  would 
be  in  contrary  directions.  I  have  now 
found  by  careful  dissection  that  this  is  so, 
making  it  an  interesting  confirmation  of 
the  view  that  antidromy  depends  on  the 
place  and  mode  of  origin  of  the  seeds.  This 
observation  also  disposes  of  the  apparent 
anomaly,  by  showing  that  L.  vinjinicum 
has  only  an  exaggerated  development  of 
the  antidromic  torsions  that  exist  in' all 
seeds. 


PRINCIPLES    OF     MARINE    ZOOGEOG- 
RAPHY. 

By  ARNOLD  E.  ORTMANN. 


The  beginning  of  research  in  the  geo- 
graphical distribution  of  animals  can  be 
traced  back  about  fifty  years,  but  we  can 
not  recognize  a  scientific  treatment  of  the 
subject  until  the  more  recent  times.  The 
peculiarities  of  the  distribution  of  the 
animals  on  the  surlace  of  the  earth,  often 


very  strange  and  interesting,  very  early 
attracted  the  attention  of  scientists,  but, 
for  the  most  part,  they  merely  recorded 
the  simple  facts  in  a  statistical  manner ; 
and  according  to  the  "  habitat "  of  certain 
animals,  according  to  their  presence  or 
absence  from  certain  parts  of  the  earth, 
they  distinguished  certain  realms,  regions, 
provinces,  etc.,  each  characterized  by  a 
peculiar  launa.  In  order  to  obtain  a  cri- 
terion for  distinguishing  those  zoogeo- 
graphic  divisions,  the  similarities  or  dis- 
similarities of  the  actually  present  faunas 
were  counted.  As  natural,  the  more  im- 
portant and  conspicuous  groups  of  ani- 
mals, especially  the  terrestrial  vertebrates 
(mammals,  aves,  etc  ),  were  the  first  to  be 
investigated,  while  the  other  groups  were 
more  or  less  neglected. 

The  first  attempts,  however,  in  investi- 
gating   the   distribution   of  animals  in  a 
scientific  way  were  made  in  marine  ani- 
mals, as  these  researches  were  not  restrict- 
ed to  a  mere  statistical  statement  of  the 
range,  but  directed  attention  to  the  natural 
causes  of  the  peculiarities  and  to  the  phys- 
ical conditions  of  the  earth  influencing  the 
distribution.     These  investigations  were 
made  by  Dana  in  his  famous  reports  upon 
the  Reef  Corals    and  Crustaceans  of  the 
U.S. Exploring  Expedition.  Subsequently 
the  physical  causes  of  the  distribution  o 
terrestrial  animals  were  studied  by  Wal 
lace,  and  the  book  published  by  him  is 
the  standard  of  zoogeographical  knowl- 
edge up  to  the  present  time,  and  all  the 
more  important    contributions   of    other 
authors   are   based    upon   the    principles 
outlined  by  Wallace. 

But  all  the  studies  in  Zoogeography, 
although  pointing  to  the  importance  of 
the  examination  of  the  physical  laws  that 
govern  the  distribution   of  animals,  did 
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not  apply  this  method  in  dividing  the 
surface  of  the  earth  into  faunistic  divi- 
sions, and  until  the  most  recent  times  the 
zoological  statistics  (chorology)  were  the 
only  method  used  in  constructing  zoogeo- 
graphical  regions:  according  to  the  num- 
ber and  supposed  importance  of  "  charac- 
teristic "  genera  and  species  each  region 
was  determined  and  separated  from  the 
others. 

It  is  one  of  the  greatest  inconveniences 
in  this  old  method,  that  the  attempt  was 
made  to  show  that  the  whole  of  organic 
life,  animal  as  well  as  plant,  was  ruled  by 
the  same  laws;  i.  e.,  the  same  geographical 
divisions  should  be  employed  in  each 
separate  group  of  life.  Others  went  so 
far  as  to  claim  that  such  a  standard  divi- 
sion must  necessarily  be  found.  In  spite 
of  this,  many  authors  very  soon  discov- 
ered that  the  different  groups  of  animals 
were  distributed  according  to  different 
laws,  and  the  most  striking  difference  was 
found  to  be  that  between  terrestrial  and 
marine  animals.  This  division  was  com- 
plicated by  Guenther,  who  divided  the 
fishes  into  five  "categories":  fresh-water 
fishes,  brackish  water  fishes,  shore  fishes, 
pelagic  fishes,  and  deep-sea  fishes.  The 
principle  of  this  division,  not  clearly  un- 
derstood by  Guenther,  was  fairly  well  con- 
ceived b,y  Moseley,  who  showed  that  certain 
"  peculiarities  of  conditions  of  existence  " 
make  up  the  differences  of  these  "  catego- 
ries." This  idea  was  adopted  very  recently 
by  /.  Walther,  and  he  has  tried  to  give  a 
complete  analysis  of  these  differences,  at 
least  as  regards  the  marine  life,  but  it  is 
much  to  be  regretted  that  the  discussion 
of  details  in  Walther^s  "  life-districts  "*  is 
given  in  a  somewhat  hasty  and  logically 


*Tlie  German  word  is  "  Lebensbezirke,"  whicb 
is  first  given  in  English  by  Querenu  (Tourn.  Geology. 
Chicago  II.  1894,  p.  858,)  as  "life-zones."'  But  as  the 
term  "zone"  is  employed  in  geographical  science 
in  a  strictly  climatologic  sense,  we  suggest  "life- 
district." 


insufficient  manner,  so  that  many  objec- 
tions may  be  made  to  the  number  and 
characters  of  most  of  his  life-districts : 
the  six  marine  life-districts  distinguished 
by  him  are  partly  very  poorly  founded 
and  half  of  them  should  be  dropped. 

As  Moseley  pointed  out,  certain  funda- 
mental differences  of  conditions  of  exist- 
ence characterize  the  life-districts,  and 
examining  the  matter  more  closely,  we 
shall  find  that  the  main  differences  are 
made  up  of  the  conditions  of  the  light, 
medium  and  substratum,  and  according  to 
the  different  features  of  these  three  condi- 
tions we  can  distinguish  as  follows  : 

1.  Light.    The  medium  is  air.    Substratum 

present — Terrestrial  district. 

2.  Light.     The   medium    is   fresh    water. 

Substratum  present — Fluvial  district. 

3.  Light.     The    medium    is    salt    water. 

Substratum  present — Littoral  district. 

4.  Light.     The    medium    is    salt    water. 

Substratum  wanting— Pelagic  district. 

5.  Dark.    The  medium  is  salt  water.  Sub- 

stratum present — Abyssal  district. 

These  are  practically  the  most  im- 
portant life-districts,  and,  as  a  rule,  every 
form  of  animal  life  is  restricted  to  one  of 
them.  But  there  are  a  few  exceptions, 
that  is  to  say,  sometimes  certain  animals 
migrate  from  one  district  into  another : 
such  changes,  however,  are  regular  ones, 
and  are  governed  by  strict  laws.  Any 
artificial  or  unnatural  transplantation  of 
a  species  from  the  proper  life-district  into 
another  involves  the  impossibility  of  its 
farther  existence. 

The  differences  of  the  life-districts  given 
by  the  principal  external  conditions  of 
existence  are  not  the  only  ones  influenc- 
ing the  distribution  of  animals.  On  the 
contrary,  we  can  observe  that  very  dif- 
ferent faunas  are  often  present  within  one 
and  the  same  life-district.  Such  differ- 
ences are  often  of  that  kind  designated  as 
due  to  the  "  facies."    This  term  is   first 
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employed  (by  Gressly)  to  define  the  pe- 
culiarities of  geological  deposits  formed  at 
the  same  time,  and  its  use  may  be  ex- 
tended obviously  to  the  recent  conditions 
(Neumayr),  and  farther,  it  may  be  trans- 
ferred from  the  marine  deposits  to  those 
formed  in  fresh  water  and  even  on  the 
continents  (TFa/f/(er).  Thus  "  facies  "  are 
the  differences  of  the  material  forming 
the  uppermost  strata  of  the  Lithosphere 
(the  solid  crust  of  the  earth).  It  should 
be  remarked  that  this  term  applies  to  the 
substratum,  and,  therefore,  it  can  not  be 
employed  in  the  pelagic  life-district,  as 
the  latter  has  no  substratum.  Of  the 
other  life-districts  each  has  its  own  facies, 
characterized  as  well  l)y  the  lithological 
composition  of  the  substratum  (primary 
facies),  as  by  secondary  elements,  due  to 
deposits  formed  by  organisms  living  on 
the  substratum  (vegetation,  colonies  of 
certain  animals,  etc.) 

The  different  species  of  animals  are 
mostly  adapted  to  one  peculiar  facies ; 
sometimes,  however,  a  species  is  not  very 
particular  in  preferring  a  certain  facies, 
but  is  found  under  various  conditions.  (A 
number  of  cosmopolitan  animals  belong 
to  the  latter  group.) 

Concerning  the  dispersal  of  the  animals, 
it  is  very  important  that  both  the  differ- 
ent life-districts  and  the  facies  should  be 
in  a  certain  degree  continuovs.  Either  of 
them  may  extend  over  large  areas  of  the 
earth,  but  often  there  are  discontinuities 
which  may  be  more  or  less  important.  If 
the  interruptions  of  continuity  are  only 
small  ones,  as  to  form  no  barriers  against 
the  wandering  of  the  inhabitants  of  the 
different  localities  from  one  place  to 
others,  we  may  say  that  the  continuity  is 
still  preserved.  On  the  contrary,  in  the 
case  that  the  topographical  continuity  is 
interrupted  in  such  a  way  that  the  inter- 
vening spaces  between  the  localities 
fitted  for  the  existence  of  a  species  are  so 


broad  as  to  form  a  barrier  against  the 
farther  distribution,  that  is  to  say,  in  case 
the  species  concerned  is  not  able  to  tres- 
pass across  the  gaps  by  peculiar  "  means 
of  dispersal,"  we  may  say  that  there  a 
topographical  harrier  is  present.  The  re- 
sult of  such  topographical  barriers  is  that 
the  dispersal  of  the  species  from  its  centre 
of  origin  is  limited  at  certain  points,  and 
it  becomes  impossible  for  this  species  to 
migrate  into  other  parts  of  the  earth, 
although  the  proper  life-district  and  the 
proper  facies  are  present  there.  The  topo- 
graphical continuity  of  the  range  is  a  fun- 
damental principle  infiuencing  the  dis- 
persal of  animals. 

As  regards  this  point,  the  different  life- 
districts  present  great  variety.  Especially 
the  terrestrial  district  is  composed  of  a 
great  number  of  larger  and  smaller  parts 
isolated  from  each  other  more  or  less 
completely.  It  is  very  remarkable  that 
this  character  of  the  terrestrial  district,  its 
composition  of  a  number  of  isolated 
pieces,  is  a  very  ancient  one,  as  it  is  ap- 
parent, that  also  in  former  geological 
times,  even  since  the  first  appearance  of 
land,  the  same  was  the  case.  In  a  simi- 
lar manner,  the  fluvial  district,  the  rivers, 
lakes,  etc.,  containing  fresh  water,  is 
divided  into  a  great  number  of  discon- 
tinuous parts,  each  of  which  may  be 
roughly  defined  as  characterized  by  the 
main  river  system,  to  which  its  waters 
belong. 

On  the  contrary,  the  three  marine  dis- 
tricts are  distinguished  by  a  pretty  com- 
plete continuity.  The  least  developed  is 
that  of  the  littoral  district,  of  which  those 
parts  adjoining  the  oceanic  islands  and 
groups  of  islands  are  separated  from  the 
others,  but  these  separations  are  seldom 
of  any  importance.  The  main  part  of 
the  littoral  district,  following  closely  the 
course  of  the  coasts,  is  absolutely  continu- 
ous,   this    continuity    being   maintained 
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especially  on  the  northern  hemisphere. 
The  pelagic  and  abyssal  life-districts  are 
completely  continuous  all  over  the  earth. 

Besides  the  topographical  features  here 
discussed,  we  must  direct  our  attention  to 
another  very  important  factor  influencing 
the  distribution  of  animals :  the  differ- 
ences of  the  climate  of  the  earth.  The  in- 
fluence of  temperature  upon  animal  life  is 
well  known,  but  in  the  more  recent  times 
it  was  found  out  that  not  so  much  the 
absolute  height  of  temperature  as  the 
amount  of  the  yearly  change  of  tempera- 
ture in  the  saine  locality  is  to  be  con- 
sidered. According  to  this  view  the  ani- 
mals are  divided  into  stenotherm  and 
eurijthenn.  This  dependence  on  the  tem- 
perature is  very  great  in  marine  animals, 
whose  body-temperature  changes  with 
that  of  the  surrounding  water,  while  a 
great  number  of  terrestrial  animals  is  not 
so  much  influenced  by  temperature 
changes,  being  adapted  peculiarly  to  them 
(viz.,  by  warm  blood). 

Finally,  there  are  bioccEnotic  conditions 
influencing  the  distribution  of  animals. 
Most  of  the  animals  are  dependent  on 
each  other,  and  the  continuity  of  biocoe- 
notic  conditions  favors  the  distribution, 
while  a  discontinuance  of  this  condition 
proves  to  be  a  biological  barrier :  thus  the 
absence  or  pi-esence  of  certain  animals  in 
a  particular  locality  is  a  condition  for  the 
existence  of  others  there. 


As  stated  above,  small  interruptions  of 
the  continuity  of  the  topographical,,  cli- 
matic, or  biological  conditions  are  often 
not  able  to  form  barriers,  because  the  spe- 
cies concerned  possess  means  of  surpassing 
these  barriers.  These  "  means  of  disper- 
sal "  are  studied  carefully  by  a  number  of 
authors,  especially  by  Wallace.  But  in  this 
respect  one  must  bear  in  mind  that  the 
means  of  dispersal  of  the  various  groups 
of  animals  are  often  very  difi"erent,  and 


sometimes  conditions  forming  barriers 
against  certain  animals  favor  the  dispersal 
of  others.  To  this  cause  it  is  due  that  the 
former  attempts  in  treating  the  geographi- 
cal distribution  of  the  whole  animal  king- 
dom were  unsuccessful,  because  the  results 
obtained  in  one  group  could  not  be  trans- 
fer! ed  to  others  without  important  changes. 


In  order  to  construct  marine  zoogeogra- 
phical  regions  on  the  surface  of  the  earth, 
we  are  to  disregard  each  definite  group  of 
animals,  and  to  investigate  only  the  physi- 
cal conditions  influencing  the  distribution. 
Only  by  so  doing  can  we  define  regions 
more  generally  valid.  Farther,  because 
the  physical  conditions  are  different  in 
each  of  the  life-districts,  we  have  to  treat 
each  district  separately,  and,  accordingly, 
we  will  find  that  each  district  is  to  be 
divided  into  regions  peculiar  to  it. 

The  most  important  conditions  influ- 
encing the  distribution  of  marine  animals 
are  given  by  the  diff'erences  of  the  cli- 
mates, and  it  is  very  interesting,  that  the 
topographical  conformations  of  some  life- 
districts  can  not  affect  the  distribution  of 
animals  but  by  the  aid  of  the  existing 
climatic  diff'erences.  The  main  features 
of  the  climatic  variations  may  be  charac- 
terized as  follows.  The  circum tropical 
zone  shows  temperatures  of  a  nearly  con- 
stant height,  the  variations  amounting  only 
to  comparatively  a  few  degrees  :  especially 
the  waters  of  the  tropical  seas  are  during 
the  whole  year  warm  and  nearly  of  the 
same  temperature.  Going  farther  north- 
ward, we  find  that  the  average  tempera- 
ture of  the  year  decreases,  while  the 
amount  of  the  changes  in  temperature 
increases,  and  coming  near  the  poles,  we 
find  that  both  the  average  temperature 
and  the  amount  of  changes  decrease,  so 
that  we  have  in  the  arctic  seas  both  a  very 
low  mean  temperature  and  very  small 
changes.    The  decrease  of  the  temperature 
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changes  in  arctic  "seas  compared  with  the 
temperate  ones  is  very  remarkable,  and, 
accordingly,  we  have  to  draw  the  main 
limits  of  temperature  zones  on  the  earth, 
where  the  equally  warm  temperatures  of 
the  tropics  are  limited  by  the  beginning 
of  important  changes  in  climate  during 
the  year.  The  differences  between  the  lat- 
ter conditions  prevailing  in  the  so-called 
temperate  zones  and  the  conditions  of  the 
frigid  seas,  where  a  cool  but  more  equal 
temperature  prevails,  are  in  no  way  as 
important  for  animal  life  as  the  differences 
first  named. 

These  limits  between  the  tropical  and 
ternperate  conditions  of  the  seas  can  be 
traced  in  the  following  manner.  In  the 
northern  Atlantic  Ocean  we  may  draw  a 
line  from  Cape  Hatteras  on  the  coast  of 
the  United  States  to  southern  Spain,  de- 
noting the  northern  border  of  the  tropics ; 
on  the  Pacific  Ocean  this  line  runs  from 
near  Tokyo,  Japan,  to  California.  In  the 
southern  Atlantic  a  line  running  from  the 
mouth  of  the  La  Plata  in  a  northeasterly 
direction  to  some  point  on  the  West  Afri- 
can coast  borders  the  tropics  southward, 
and  the  same  hne  may  be  continued  from 
the  eastern  shores  of  Cape  Colony  across 
the  Indian  Ocean  to  the  western  coast  of 
Australia,  from  the  eastern  coast  of  this 
continent  to  New  Zealand,  and  from  there 
to  Peru.  The  accurate  course  of  these 
limits  can  not  be  made  out  correctly  over 
all  the  parts  of  the  oceans  concerned,  be- 
cause reliable  observations  of  the  sea 
temperatures  are  mostly  wanting.  Not- 
withstanding, on  some  points  we  can  fix 
these  limits  more  accurately  by  the  aid  of 
the  well-known  course  of  the  great  ocean 
currents,  coming  either  from  the  North  or 
from  the  South,  and  approaching  often  so 
closely  together  that  they  form  abrupt 
changes  in  the  water  temperature.* 


*  The  correct  tracings  of  these  lines  across  the 
oceans  from  const  to  coast  wouldbe  a  most  desirable 
object  of  farther  investigation. 


It  is  very  important  that  these  princi- 
pal limits  of  climatic  conditions  of  the 
sea  water,  although  mostly  still  hypo- 
thetic, show  certainly  such  a  course,  that 
the  two  great  continental  parts  of  the 
earth,  the  old  and  the  new  world,  reach 
both  on  the  northern  and  southern  hem- 
ispheres into  those  parts  of  the  earth 
characterized  by  considerable  changes  of 
temperature,  and  thus  the  whole  of  the 
circumtropical  zone  of  the  oceans  is  divid- 
ed into  separate  parts,  and  this  combina- 
tion of  climatic  and  topographical  condi- 
tions enables  us  to  divide  the  separate 
life-districts  into  zoogeographical  regions. 

Within  the  littoral  district,  first  we  have 
to  distinguish  three  great  climatic  belts : 
the  arctic,  circumtropic,  and  antarctic. 
The  arctic  belt  maintains  its  topographi- 
cal continuity,  and  may  be  designated  as 
the  Arctic  region.  But  within  this  region 
three  subregions  may  be  distinguished. 
The  southern  limit  of  the  coast-ice  in 
summer  affords  us  a  good  line  of  secon- 
dary value,  as  in  the  regions  where  the 
polar  ice  is  present  during  the  whole 
year,  the  temperature  of  the  coast  water  is 
nearly  stationary,  and  the  amount  of  the 
changes  in  temperature  is  the  smallest 
possible.  This  very  well  known  limit  of 
the  summer  ice  divides  an  arctic  circum- 
polnr  subregioii  from  two  subregions  situ- 
ated more  southerly  and  perfectly  isolated 
from  each  other :  the  atlantic-boreal  and 
the  pacific-boreal  .subregions. 

The  circumtropical  belt  of  the  littoral 
district  is  divided  into  four  isolated  parts, 
which  may  be  designated  accordingly  as 
four  regions.  Each  of  these  regions  fol- 
lows the  course  of  either  the  eastern  or 
the  western  coast  of  one  of  the  two  great 
continents,  and  they  are  separated  from 
each  other  by  the  continental  masses  or 
by  the  free  expanse  of  the  oceans.  The 
first  is  the  Indo- Pacific  region,  extending 
from  the  southern  end  of  Africa  along  the 
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East-African  and  South  and  East- 
Asiatic  coasts,  crossing  over  the  Indo- 
Malaysian  islands  to  Australia,  and  com- 
prising the  small  islands  of  the  Pacific 
ocean,  which,  although  being  actually 
separated,  lie  so  close  together  as  to  form 
no  sharply  isolated  parts  within  this  vast 
area  of  the  littoral  district.  The  second 
region  is  the  West- American,  following  the 
western  coast  of  that  continent  from  Cali- 
fornia to  Peru,  being  separated  from  the 
Indo-Pacific  region  by  the  broad  surface 
of  the  Pacific  ocean.  The  third  region  is 
that  formed  by  those  parts  of  the  littoral 
adjacent  to  the  eastern  coast  of  America 
from  the  southern  United  States  to  south- 
ern Brazil,  and  may  be  called  East- Ameri- 
can region,  and  the  fourth  is  situated  on 
the  opposite  side  of  the  Atlantic  ocean, 
comprising  the  tropical  ^Vest- African 
coast  and  the  Mediterranean  sea:  this 
may  be  called  the  West-African  region. 

The  third  climatic  belt,  the  antarctic, 
contains  only  comparatively  small  and 
isolated  parts  of  the  littoral,  that  is  to  say, 
the  southern  ends  of  the  continents : 
South  America,  South  Africa,  South  Aus- 
tralia, and  the  larger  and  smaller  islands 
of  the  Antarctic  sea.  On  account  of  the 
smallness  of  these  separate  portions  we 
may  combine  the  whole  of  the  antarctic 
littoral  in  one  region,  the  Antarctic,  which 
may  be  subdivided  into  local  faunas. 

"Yhe  pelagic  life-district  is  influenced  in  a 
similar  manner  by  the  combination  of 
climatic  and  topographic  conditions,  but 
the  division  into  regions  is  somewhat  dif- 
ferent, because  the  great  oceans,  the  Indo- 
Pacific  and  the  Atlantic,  are  separated 
only  by  the  two  continental  bodies,  thus 
forming  only  two  separate  parts  within 
the  tropics.  Accordingly,  we  have  here,  as 
in  the  littoral  district,  an  Arctic  region,  sub- 
divided into  an  arctic-circumjiolar  an 
atlantic  boreal,  and  a  pacific  boreal  sub- 
region.     Within    the   circumtropical  beltj 


however,  we  have  only  two  regions:  the 
Indo-Pacific  and  the  Atlantic,  and  a  fourth 
region  is  formed  by  the  Antarctic  seas, 
which  may  be  subdivided,  using  the 
northern  limit  of  the  summer  ice,  into  an 
antarctic  and  notalian  subregion,  both  pre- 
serving a  circumpolar  continuity. 

Very  different  are  the  conditions  of  the 
abyssal  district.  As  this  whole  district  is 
characterized  by  a  low  and  very  nearly 
constant  temperature,  no  climatic  zones 
can  be  distinguished,  and  farther,  as  this 
whole  district  is  continuous  throughout 
its  extension  over  the  bottom  of  the 
oceans,  no  topographical  divisions  are 
present.  Therefore  we  cannot  establish 
any  zotigeographical  regions  within  this 
district,  which  agrees  with  the  well-known 
fact  that  most  of  the  true  abyssal  animals 
have  a  world-wide  distribution. 

For   zoogeograjihical   studies   we   have 
thus   divided   those   parts    of  the   earth, 
which  are  occupied   b}'  the  oceans,  into 
the  following  regions  : — 
I.  Littoral  life-district. 

1.  Arctic  region.  2.  Indo-Pacific 
region.  3.  West-American  region. 
4.  East-American  region.  5.  West- 
African  region.  6.  Antarctic-region. 
II.  Pelagic  life-district. 

1.  Arctic    region.      2.  Indo-Pacific 
region.    3.  Atlantic  region.    4.  Ant- 
arctic region. 
III.  Ab3^ssal  life-district. 

No  regions  distinguishable. 


The  above  are  the  zoogeographical  con- 
ditions of  the  oceans  as  observed  in  the 
present  times,  yet  in  former  times  we  find 
other  conditions  of  things.  During  the 
geological  development  of  the  surface  of 
the  earth  the  climatic  as  well  as  the  topo- 
graphical features  have  undergone  im- 
portant changes.  Diff'erences  of  climate 
are  said  to  have  been  present  (according 
to  Neumayr)  even  in  the  Jurassic  period, 
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I)ut  this  seems  to  be  very  improbable,  as 
the  argument  given  l)y  Ncummjr  is  defec- 
tive in  some  very  important  points : 
especiall}'  liis  demonstration  that  the 
faunistic  differences  observed  by  him  in 
the  upper  Jurassic  deposits  are  due  to 
climatic  causes  and  not  to  topographical 
ones,  is  not  convincing.  On  the  contrary, 
we  believe  that  even  these  differences  are 
to  be  referred  to  the  topographical  confor- 
mation of  the  Jurassic  seas,  and  we  sup- 
pose, like  many  other  authors,  that  cli- 
matic differences  were  not  present  before 
the  beginning  of  the  Tertiary  period.  Ac- 
cordingly, we  mu.st  assume  that  in  preter- 
tiary  times  there  prevailed  a  nearly 
equally  warm  climate  all  over  the  earth, 
and,  therefore,  climatic  barriers  against 
the  distribution  of  animals  could  not  ex- 
ist. But  it  is  not  impossible  that  there 
were  present  some  peculiar  topographical 
features  in  the  configuration  of  ocean  and 
land,  so  as  to  form  definite  topographical 
divisions.  Such  topographical  conditions 
are  not  yet  stated  positively  by  geology, 
and  if  such  were  present  they  could, 
among  the  marine  life-districts,  only  be 
present  within  the  littoral.  Only  this  dis- 
trict could  have  been  divided  into  sepa- 
rate parts,  while  the  open  ocean  was 
certainly  continuous  as  it  is  nowadays. 
As  regards  the  abyssal,  one  must  bear  in 
mind  that  this  district  could  not  be  pres- 
ent in  those  times  with  exactly  the  same 
characters  of  the  recent  abyssal  district ; 
that  is  to  say,  it  could  not  be  a  cool  abys- 
sal. Thus  this  district  in  its  present  form 
is  to  be  regarded,  geologically,  as  the  most 
recent  one. 

But  even  in  the  Tertiary  period,  during 
which  climatic  differences  were  certainly 
developed,  the  limits  of  the  zoogeographi- 
cal  regions  were  often  very  different  from 
those  of  the  recent  time,  because  the  topo- 
graphical features  of  the  seas  were  differ- 
ent.    As  the  most  important  difference 


should  be  regarded  the  continuity  of  the 
circumtropical  belt  maintained  during  a 
great  part  of  the  Tertiary.  This  continu- 
ity was  due  to  the  well-known  fact,  that 
the  connection  of  North  and  South  Amer- 
ica was  not  yet  formed,  and,  perhaps,  that 
there  was  jiresent  a  communication  of  the 
southern  European  seas  with  the  Indian 
Ocean.  The  separation  of  the  Mediterra- 
nean Sea  from  the  Red  Sea  and  the  Indian 
Ocean,  and  its  connection  with  the  Atlan- 
tic Ocean,  and  especially  the  separation  of 
the  Pacific  Ocean  from  the  West  Indian 
seas  by  the  rising  of  the  Isthmus  of  Pan- 
ama, were  the  last  steps  accomplishing 
the  development  of  the  recent  conditions, 
and  the  latter  are,  geologically  spoken,  of 
a  very  recent  date  :  they  were  not  formed 
until  the  second  half  of  the  Tertiary 
period. 


The  above  are  the  general  principles  of 
marine  Zoogeography,  which  should  guide 
any  detailed  investigation  of  the  distribu- 
tion of  the  different  groups  of  animals, 
and  in  each  case  attention  should  be  di- 
rected to  the  question,  how  far  these  prin- 
ciples may  be  aj)plied.  We  may  expect 
that  in  many  groups  the  actual  distribu- 
tion is  in  accord  with  the  regions  con- 
structed above  ;  but,  on  the  other  hand, 
we  shall  not  be  surprised  if  the  distribu- 
tion of  some  animals  does  not  agree  with 
the  recent  regions,  but  suggests  that  the 
conditions  present  in  former  times  are 
still  recognizable.  The  manner  of  research 
hitherto  most  conunonlj^  employed,  i.  c, 
the  stating  of  the  range  of  animals  in  a 
purely  statistical  way,  and  the  grouping 
together  of  the  animals  into  regions  ac- 
cording to  their  actual  "  habitat,"  should 
be  rejected,  especially  because  such  spe- 
cies pointing  to  the  former  conditions, 
and  such  ones  influenced  by  the  more  re- 
cent conditions,  may  be  mixed  in  each 
systematic  group  ;  and,  if  that  is  the  case, 
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we  can  not  obtain  a  fair  and  instructive 
idea  of  the  peculiarities  of  the  distribu- 
tion. 

There  is  no  doubt  that,  for  the  purpose 
of  studying  the  distribution  as  regards  its 
geological  development,  we  need  not  only 
the  knowledge  of  the  actual  distribution, 
but  we  have  to  make  exact  studies  in  sys- 
tematic, natural  affinities,  geological  and 
palseontological  history  of  each  group, 
and  further,  we  need  studies  of  the  biology 
and  bionomy  of  each.  Only  by  so  doing 
are  we  enabled  to  understand  fairly  the 
actual   distribution ;    and,    on    the   other 


hand,  the  zoogeographical  facts  properly 
understood,  especially  their  deviations 
from  the  normal  condition,  can  throw 
some  light  upon  the  origin  of  the  differ- 
ent groups,  and  even  may  give  informa- 
tion on  the  geography  of  the  earth  in 
former  times.  The  Zoogeography  thus 
treated  will  be  not  only  one  of  the  most 
interesting  branches  of  Zoology,  but  will 
be  likewise  important  for  the  geographi- 
cal, geological  and  palaeontological  sci- 
ences. 

[Summary  of  a  book  entitled  :  Grundzuge  der  mari- 
nen  Tiergeographie,  publisbed  by  G.  Fischer,  Jena, 
1895.] 
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ANTIDROMY  IN  PLANTS. 


By  G.  MACLOSKIE. 


In  the  Princeton  College  Bulletin  of 
November,  1893,  I  published  the  discov- 
ery of  dimorphism  among  Maize  Plants, 
and  traced  its  origin  to  what  I  now  term 
"  Antidromy  "  (twisting  in  opposite  spi- 
rals), between  the  embryos  of  the  seeds  of 
adjoining  rows  on  the  ears.  I  now  find 
(by  growing  the  plants  from  the  grains  in 
•order)  that  two-thirds  of  the  grains  in  the 
row  opposite  my  right  hand  have  the  left 
margin  of  their  leaves  external,  and  the 
other  third  have  their  right  margin  exter- 
nal, these  proportions  being  reversed  for 
the  row  opposite  my  left  hand. 

During  the  past  summer  1  have  suc- 
ceeded in  tracing  this  especial  kind  of 
duplicity  through  the  whole  Vegetable 
Kingdom  (including  the  Coniferte,  but 
excepting  the  Flowerless  Plants.  I  think, 
however,  that  there  are  indications  of  it 
in  some  of  the  acrogens).  Of  every  spe- 
cies there  are  two  castes  of  individuals, 
born  of  the  same  mother-plant,  and  dif- 
fering l)y  having  a  right-handed  twist  or 
tendency  to  twist  in  one  set,  and  a  left- 


handed  twist  in  the  other  set.  This  anti- 
dromic bias  appears  to  depend  on  the 
fact  that  the  mother-seeds  of  some  of  the 
jilants  were  borne  on  the  right  margin  of 
a  carpel,  and  of  others  on  the  left  margin. 
The  effect  is  to  influence  the  structure  of 
the  seed,  its  embryo,  and  the  stem,  phyl- 
lotaxy,  anthotaxy,  and  in  some  cases  the 
structure  of  the  carpels  of  the  forthcom- 
ing plant.  Antidromy  being  primitive,  is 
often  concealed  by  secondary  changes,  as 
by  twinings  of  stems,  sjireading-out  or  op- 
position of  leaves,  and  crowding  of  flow- 
ers ;  and  exact  bilateral  symmetry  of  any 
part  destroys  the  evidence  between  dex- 
trorse and  sinistrorse  twisting.  Usually, 
however,  there  is  some  vestige  of  the  evi- 
dence remaining.  When  plants  are  pro- 
duced from  one  individual  by  cuttings, 
bullis,  or  buds,  they  are,  like  branches  of 
the  same  plant,  homodromic.  But  in 
some  cases,  as  Iris,  Calla-lily,  and  Rush,  I 
believe  that  the  same  rootstalk  produces 
antidromic  plants ;  and  the  branches  of  a 
single  Bilated-tree  {Liquidambac  styraci- 
flua)  are  relatively  antidromic,  some  sub- 
branches  from  the  same  branch  being 
dextrorse,    others    sinistrorse,    though    a 
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branch  maintains  its  character  unchanged. 
Old  observations  assigning  opposite  spiral- 
ism  to  cones  of  the  same  Larch  or  Pine- 
tree,  were  perhaps  caused  by  the  fact  that 
the  cones  on  opening  to  discharge  the 
seeds  apparently  change  their  spirality ; 
but  I  find  the  young  cones  hai'inonizing 
with  the  phillotaxy.  The  anchoring  cord- 
like scapes  of  VaUisncria  spiralis  twist  with 
opposite  spirals  at  the  two  ends.  This 
was  shown  by  Darwin  as  to  tendrils  of 
other  plants  to  be  a  mechanical  device  for 
aj^proximating  the  ends.  Prof.  Brackett 
kindly  suggests  the  term  didromic  as  quali- 
fying that  kind  of  twist.  Besides  its 
didromy,  Vallisneria  is  also  antidromic, 
for  if  one  plant  has  the  up^jer  part  of  cord 
dextrorse  and  the  lower  part  sinistrorse, 
another  plant  will  have  these  features  re- 
versed. 


This  law  raises  problems  about  heredity 
being  partly  different  on  opposite  sides  of 
the  same  organ ;  or  perhaps  the  bias 
arises  from  a  mechanical  or  nutritive  di- 
versity between  the  two  sides ;  it  opens 
new  lines  of  research,  and  answers  some 
old  problems. 

Phyllotaxy,  which  was  once  condemned 
as  a  botanical  factor,  must  be  restored  as 
part  of  a  wider  law,  but  not  in  the  old 
artificial  style. 

It  may  explain  such  a  case  as  the  con- 
trary spirality  of  two  telegraph  poles  of 
the  same  species  ;  and  the  sculpturing  of 
the  bark  of  Chestnut  and  other  trees 
more  or  less  conforms  with  their  phyllo- 
taxy. 


[Paper  read  before  the  Botanical  Section  of  the 
American  Association  ;  also  published  in  Torrey  Bul- 
letin, September,  1895,  and  American  Naturalist,  Octo- 
ber, 1895.] 
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JONATHAN     DICKINSON     AND     THE 
FOUNDING    OF    THE    COLLEGE. 


Jonathan  Dickinson,  the  first  president 
of  the  College,  was  tlie  second  child  of 
Hezekiah  and  Abigail  Dickinson.  He  was 
born  April  22nd,  1688,  at  Hatfield,  Mass., 
and  was  graduated  at  Yale  College  in  1706 ; 
entering  that  Institution  prohabl^y  in  the 
first  year  of  its  existence.  Where  he 
studied  theology,  and  by.  whom  he  was 
licensed  to  preach  is  unknown.  He  came 
to  East  Jersey  when  only  twenty-one  years 
of  age,  his  attention  having  been  called  to 
the  vacancy  in  the  Indejjendent  Church, 
by  some  of  his  wife's  relatives.  His  mar- 
riage to  Joanna  Melyen  must  have  taken 
place  early  in  the  spring  of  1709,  shortly 
after  his  call  to  Elizal)eth.  The  ordination 
took  place  on  September  the  29th,  1709. 
He  was  thus  placed  in  charge  of  a  very 
important  position.  It  was  upon  what 
might  almost  be  called  the  outpost  of  civ- 
ilization ;  there  w.?s  no  church  beyond 
this  to  the  westward.  The  field  he  oc- 
cupied was  a  large  one;  beside  the  main 
settlement  it  included  Woodruff's,  Lyon's, 
(Connecticut  and  William's  Farms,  and  the 
straggling  settlements  beyond  these  at  the 
crossing  of  the  Woodbridge  road,  and  on 
the  present  sites  of  Westfield  and  Scotch 
Plains.  It  was  not  long,  however,  before 
he  took  high  rank  in  his  profession,  such 
was  his  industry  and  abilit}'.  His  salary 
during  these  years  was  the  munificent  sum 
of  £80  supjilemented  by  "  House,  Glebe 


and  perquisites  of  marriages."  His  con- 
nection with  the  Presbyterian  Church 
probably  dates  from  1717;  when  he  joined 
the  Presbytery  of  Philadelphia,  at  their 
meeting  in  Woodbridge  in  Ai)ril  of  that 
year.  The  church  he  represented  was 
formally  connected  with  the  Synod  for  the 
first  time  in  1721,  when  he  was  chosen 
Moderator.  At  the  next  meeting  he  showed 
his  power  as  a  controversialist  upon  the 
subject  of  Ecclesiastical  jurisdiction.  His 
sermon  on  this  subject  was  published,  and 
it  was  his  first  appearance  in  print.  The 
records  of  the  Synod  from  this  time  on, 
show  abiindant  evidence  of  his  interest  and 
activity  in  ecclesiastical  matters  and  of  the 
great  confidence  which  was  already  placed 
in  his  judgment.  In  the  following  years 
he  indulged  in  a  discussion  of  the  subject 
of  ordination,  which  was  carried  on  with 
great  ability  and  to  the  discomfiture  of  his 
opponents.  Later  on  his  love  of  liberty 
and  his  fear  of  infringing  the  rights  of  the 
ministry,  led  him  to  oppose  a  measure  the 
intention  of  which  was  to  reciuire  the 
hearty  assent  of  every  minister  to  the 
Westminster  Confession  and  Catechisms. 
While  he  cordially  accepted  these  "  sym- 
bols of  faith,"  he  was  opposed  to  all  im- 
position of  creeds,  of"  human  composure." 
While  he  was  thus  engaged,  he  did  not 
neglect  his  duties  as  a  citizen  ;  and  we  find 
liim  casting  his  lot  with  his  townsmen  in 
defence  of  their  homesteads  as  against  the 
pretensions  of  the  East  Jersey  proprietors. 
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Here  he  also  showed  himself  an  invalu- 
able counsellor  and  organizer  in  defence 
of  popular  rights. 

The  period  in  which  he  lived  and  served 
the  church  was  notable  for  the  prevalence 
of  scepticism.  It  was  fashionable  to  decry 
both  inspiration  and  revelation.  The  ten- 
dencies of  the  pulpit  were  to  latitudinar- 
ianism  in  doctrine  and  jjractice,  and  Dick- 
inson set  himself  to  beat  back  the  waves 
of  error  by  j^reaching  to  his  people,  in  a 
learned,  discriminating  and  logical  man- 
ner. In  1736  he  was  again  engaged  in  a 
controversy  upon  Episcopacy,  but  in  sjjite 
of  all  these  exciting  causes  he  was  not  in- 
attentive to  the  spiritual  wants  of  his  peo- 
ple. He  preached  and  worked  most  faith- 
fully. Many  of  his  sermons  were  printed 
and  had  a  wide  circulation. 

In  1740,  with  Pemberton  of  New  York 
and  Burr  of  Newark,  he  was  the  means  of 
attracting  attention  to  the  religious  wants 
of  the  Indians,  and  Azariah  Horton  of 
Connecticut  Farms  was  ordained  to  this 
work  through  his  influence.  Two  years 
later  David  Brainerd  was  also  engaged  for 
this  cause,  and  sent  as  a  missionary  to  the 
Indians  near  New  Lebanon,  N.  Y.  In 
1744,  Brainerd  was  ordained  at  Newark 
for  a  "  Mission  at  the  forks  of  the  Dela- 
ware," and  found  in  Dickinson  a  devoted 
friend. 

It  was  about  this  time  that  events  so 
shaped  themselves  as  to  lead  up  to  the 
founding  of  the  College.  The  writer  is 
indebted  to  Hatfield's  History  of  Elizabeth 
for  the  interesting  account  of  that  event  in 
our  history  which  follows,  as  well  as  for 
the  facts  mentioned  above. 

Mr.  Dickinson  had  long  felt  the  neces- 
sity of  a  Collegiate  Institution,  more  acces- 
sible than  Harvard  or  Yale,  for  the  colonies 
this  side  of  New  England.  The  course 
pursued  by  the  authorities  of  Yale  Col- 
lege, in  denying  to  his  young  friend,  David 
Brainerd,  his  degree,  on  account  of  a  slight 
irregularity,  and  tor  whom   he  and  Burr 


had  both  interceded  in  vain,  determined 
him  to  establish,  if  possible,  a  College  in 
New  Jersey.  Something  had  been  done, 
already,  by  the  friends  of  the  Log  College 
at  Neshaminy,  Pa.  Mr.  Dickinson,  it  is 
credibly  reported,  had  for  years  taught  a 
Classical  School,  or  at  least  received  young 
men  into  his  house,  to  fit  them  for  the 
ministry.  The  Rev.  Jacob  Green,  of  Han- 
over, and  the  Rev.  Caleb  Smith,  of  Orange, 
N.  J.,  both  of  them,  were  his  students. 
Incipient  steps  were  taken  by  the  Synod 
as  early  as  1739,  to  obtain  aid  from  Great 
Britain,  for  this  object;  Mr.  Dickinson 
being  on  the  Committee  for  this  purpose, 
■'  but  the  war  breaking  out "  with  Spain 
prevented  it.  At  length,  application  was 
made,  to  John  Hamilton,  Esq.,  President 
of  his  Majesty's  Council,  and  (by  reason 
of  the  death.  May  14,  1746,  of  Gov.  Lewis 
Morris)  Commander  in  Chief  of  the  Prov- 
ince of  New  Jersey,  for  "  a  Charter  to 
incorporate  sundry  persons  to  found  a 
college."  The  application  was  successful, 
and  it  was  granted,  under  the  great  seal  of 
the  Province,  Oct.  22, 1746.  Notice  of  the 
event  and  of  the  intentions  of  the  Trustees 
was  duly  given,  in  the  New  York  weekly 
Post  Boy,  No.  211,  dated  February  2, 174f, 
as  follows: 

Whereas  a  Charter  with  full  and  ample 
privileges,  has  been  granted  by  his  Majesty, 
under  the  Seal  of  the  province  of  New 
Jersey,  bearing  date  the  22d  October, 
1746,  for  erecting  a  College  within  the  said 
Province,  to  Jonathan  Dickinson,  John 
Pierson,  Ebenezer  Pemberton  and  Aaron 
Burr,  Ministers  of  the  Gospel  and  some 
other  Gentlemen  as  Trustees  of  the  said 
College,  ])y  which  Charter  equal  Liberties 
and  Privileges  are  secured  to  every  Denom- 
ination of  Christians,  any  different  relig- 
ious Sentiments  notwithstanding. 

The  said  Trustees  have  therefore  thought 
proper  to  inform  the  Public,  that  they 
design  to  open  the  said  College  the  next 
spring;  and  to  notify  to  an}' person  or  per- 
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sons  who  are  qualified  by  preparator}' 
Learning  for  Admission,  that  sometime  in 
May  next  at  latest  they  may  be  there  ad- 
mitted to  an  academic  education. 

Subsequently,  in  No.  2"22,  Apr.  22,  1747, 
notice  is  thus  given  : 

This  is  to  inform  tlie  Publick  that  the 
Trustees  of  the  CoUedge  of  New  Jersey, 
have  appointed  the  Reverend  Mr.  Jonathan 
Dickinson,  PRESIDENT  of  the  said  Col- 
ledge;  which  will  be  opened  the  fourth 
Week  in  May  next,  at  Elizabeth-town  ;  At 
which  Time  and  Place,  all  Persons  suitablj'- 
qualified,  may  be  admitted  to  an  Academic 
Education. 

At  the  time  specified  the  first  Term  o^ 
"  the  College  of  New  Jersey  "  was  o])ened 
at  Mr.  Dickinson's  house,  on  the  south 
side  of  the  Old  Rahway  road,  directly  west 
of  Race  street.  Mr.  C'aleb  Smth,  of  Brook- 
haven,  L.  I.,  a  graduate  of  Yale  College  in 
1743,  and  now  in  the  24th  year  of  his  age, 
was  employed  as  the  first  Tutor.  Enos 
Ayres,  (afterwards  a  Presbyterian  minister 
at  Blooming  Grove,  Orange  Co.,  N.  Y.), 
Benjamin  Chestnut,  (an  Englishman,  and 
subsequently  of  the  Presbytery  of  New 
Brunswick),  Hugh  Henry,  (afterwards  of 
the  Presbytery  of  New  Castle),  Israel  Reed 
(shortly  after  the  pastor  of  the  Presby- 
terian Church  at  Bound  Brook,  N.  J.), 
Richard  Stockton,  (of  Princeton,  the  well 
known  civilian),  and  Daniel  Thane,  (a 
Scotchman  and  subsequently  pastor  of 
the  Church  of  Connecticut  Farms  in  this 
town),  were  the  first  graduates  of  the  In- 
stitution, and  were  all  of  them,  doubtless, 
under  the  instruction  of  Mr.  Dickinson 
and  his  Tutor,  Caleb  Smith ;  with  others, 
perhaps,  of  the  succeeding  class. 

In  the  midst  of  these  useful  and  la)  )or- 
ious  employments,  full  of  honors  and  of 
service,  Mr.  Dickinson's  career  on  earth 
was  brought  to  a  close.  He  died  of 
pleurisy,  October  7,  1747,  in  the  sixtieth 
year  of  his  age.  The  Rev.  Timothy 
Jones,  of  Morristown,  visited  him  in  his 


last  illness,  and  found  him  fully  prepared 
for  the  event.  "  Many  days  have  passed 
between  God  and  my  soul,  in  which  1 
have  solemnly  dedicated  myself  to  Him, 
and  I  trust  what  I  have  committed  unto 
Him,  He  is  able  to  keep  until  that  day." 
Such  was  his  testimony,  in  death,  to  the 
Gospel  in  which  he  believed.  On  the 
occasion  of  his  burial  a  sermon  was 
preached  by  his  old  friend  and  neighbor, 
the  Rev.  John  Pierson,  of  Woodbridge, 
which  was  afterwards  published.  The 
following  notice  of  his  death  and  burial 
appeared  in  the  Nno  York  Werkly  Post  Boy 
of  October  12,  1747:— 

Elizabkthtown  in  New  Jersey,  Oct.  10. 
On  Wednesday  Morning  last,  about  fouro'clock, 
died  here  of  a  pleuritic  illness  that  eminently 
learned,  faithful  and  pious  Minister  of  the  Gospel, 
and  President  of  the  College  of  New  Jersey,  the 
Rev.  Mr.  Jonathan  Dickinson,  in  the  sixtieth 
Year  of  his  Age,  who  had  been  Pastor  of  the 
First  Presbyterian  Church  in  this  Town  for  nearly 
forty  Years,  and  was  the  Glory  and  Joy  of  it.  In 
him  conspicuously  appeared  those  natural  and 
acquired  moral  and  spiritual  Endowments,  which 
constitute  a  truly  excellent  and  valuable  Man,  a 
good  Scholar,  an  eminent  Divine  and  a  serious, 
devout  Christian.  He  was  greatly  adorned  with 
the  gifts  and  graces  of  his  Heavenly  Master,  In 
the  light  whereof  he  appeared  as  a  Star  of  super- 
ior Brightness  and  Influence  in  the  Orb  of  the 
Church,  which  has  sustained  a  great  and  unspeak- 
able loss  in  his  Death,  he  was  of  uncommon  and 
very  extensive  usefulness.  He  boldly  appeared  in 
the  defence  of  the  great  and  important  truths  of 
our  most  holy  Religion  and  the  Gospel  Doctrines 
of  the  free  and  sovereign  Grace  of  God.  He  was  a 
zealous  promoter  of  godly  Practice  and  godly 
Living,  and  a  bright  ornament  to  his  Profession. 
In  Times  and  cases  of  Difficulty  he  was  a  ready, 
wise  and  able  counsellor.  By  his  Death  our 
infant  College  is  deprived  of  the  Benefit  and 
Advantage  of  his  superior  Accomplishments, 
which  afforded  a  favorable  prospect  of  its  future 
Flourishing  and  Prosperity  under  his  inspection. 
His  Remains  were  decently  interred  here  Yester- 
day, when  the  Rev.  Mr.  Pierson,  of  Woodbridge, 
preached  his  funeral  Sermon,  and  as  he  lived 
desired  of  all  so  never  any  Person  in  these  parts 
died  more  lamented.  Our  Fathers  where  are  they 
and  the  Prophets,  do  they  live  for  ever? 
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This  notice  was  probably  written  by  the 
Rev.  Mr.  Pemberton,  of  New  York,  with 
whom  Mr.  Dickinson  had  been  intimately 
associated,  for  years,  in  the  defence  of  the 
the  truth,  and  the  promotion  of  the  cause 
of  Christ.  The  testimony  thus  borne  to 
his  great  work  was  fully  confirmed  by  all 
who  knew  him.  President  Edwards 
called  him  "the  late  learned  and  very 
excellent  Mr.  Jonatlian  Dickinson."  The 
Rev.  Dr.  Bellamy  called  him  "  the  great 
Mr.  Dickinson."  The  Rev.  Dr.  John 
Erskine,  of  Edinburgh,  said :  "  The 
British  Isles  have  produced  no  such 
writers  on  divinity  in  the  eighteenth 
century  as  Dickinson  and  J]dwardH." 
The  Rev.  David  Austin,  of  this  town, 
writing  of  him  in  1798,  gathers  up  the 
traditions  of  that  day  concerning  him  as 
follows :  — 

There  are  those  alive  who  testify  that  he  was  a 
most  solemn,  weighty  and  moving  preacher — that 
he  was  a  uniform  advocate  for  the  distinguishing 
doctrines  of  grace,  as  his  writings  prove — that  he 
was  industrious,  indefatigable,  and  successful  in 
his  ministerial  labors — as  to  his  person,  that  it  was 
manly — of  full  size;  solemn  and  grave  in  his 
aspect,  so  that  the  wicked  would  seem  to  tremble 
in  his  presence. 

His  monument  in  the  Presbyterian 
"  Burying  Ground  "  bears  the  following 
inscription : — 

Here  lies  y'  body  of  y"=  ReV' 

Mr  Jonathan  Dickinson.  Pastor 

of  the  first  Presbyterian  Church 

of  Eiijcabeth  Town,  who  Died  Oct' 

y<  7th  1747.  Aetatis  Suae  00. 

Deep  was  the  Wound.  O  Death  !  and  Vastly  wide. 
When  he  resign'd  his  Useful  breath  and  dy'd  ; 
Ye  Sacred  Tribe  with  pious  Sorrows  mourn. 
And  drop  a  tear  at  jour  great  Patron's  Urn  ! 
Conceal'd  a  moment,  from  our  longing  Eyes, 
Beneath  this  Stone  his  mortal  Body  lies ; 
Happy  the  Spirit  lives,  and  will,  we  trust, 
In  Bliss  associate  with  his  precious  Dust. 


SOME  OF  DR.  McCOSH'S  SERVICES  TO 
PHILOSOPHY. 


By  A..T.  ORMOND. 


The  real  importance  of  Dr.  McCosh's 
work  in  philosophy  was  to  a  great  extent 
ol)Scured  during  his  life  by  a  certain 
lack  of  appreciation  of  which  he  occas- 
ionally complained.  "They  won't  give 
me  a  hearing,"  he  would  say  somewhat 
mournfully.  And  then  he  would  cheer 
up  under  the  assuring  conviction  that 
Realism,  as  it  was  the  first,  would  also  be 
the  final,  philosoph}'.  Dr.  McCosh's  po- 
sition in  philosophy  suffered  during  his 
life  from  a  kind  of  reaction  against  the 
Scottish  school,  which  had  set  in  with 
Mill's  destructive  criticism  of  Hamilton. 
It  was  also  materially  affected  by  the  strong 
movement  in  the  direction  of  evolution- 
ary empiricism  of  which  Herbert  Spencer 
was  the  exponent  and  leader.  The  dog- 
matic and  positive  tone  of  Dr.  McCosh 
himself  had  doubtless  something  to  do 
with  the  tendency  to  undervalue  his 
work. 

There  are  other  circumstances  which 
must  not  be  overlooked  in  estimating  the 
value  of  Dr.  McCosh's  philosophy.  It 
scarcely  ever  happens  that  a  man  is  the 
best  judge  of  his  own  work  or  that  the 
things  on  which  he  puts  the  greatest 
stress  possess  the  most  permanent  value. 
Much  of  Dr.  McCosh's  work  is  of  a  ■ 
transitional  character.  His  whole  atti- 
tude toward  evolution,  for  example,  is 
that  of  a  transitional  thinker  who, 
although  hospitable  to  the  new,  main- 
tains, on  the  whole,  the  old  points  of 
view.  Dr.  McCosh,  it  may  be  said 
l)riefly,  acce])ted  evolution  provisionally, 
l)ut  he  could  scarcely  be  called  an  evo- 
lution thinker.  Again,  it  is  true  of  Dr. 
McCosh  as  of  most  other  men,  that  the 
principle  and  content  of  his  Avork  must 
be  distinguished  from  the  I'orm  in  which 
he  embodied  it.     Generallv  it  is  a  failure 
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to  distinguish  the  principle  from  the 
accidental  form  that  constitutes  one  of  the 
greatest  limitations  of  any  thinker.  This 
is  certainly  true  of  Dr.  McCosh.  The 
essence  of  all  his  doctrines  was  so  asso- 
ciated in  his  mind  with  a  certain  mode  of 
conceiving  and  stating  them  as  to  make 
the  form  seem  essential  to  the  doctrine. 
An  example  of  this  is  his  theory  of 
Natural  Realism  in  the  sphere  of  percep- 
tion, in  which  a  certain  mode  of  appre- 
hending the  object  was  deemed  essential 
to  the  assertion  of  reality  itself 

Leaving  out  of  view,  however,  accidental 
features  and  elements  of  a  merely  tran- 
sitional character,  it  seems  to  me  that  Dr. 
McCosh  has  contributed  several  elements 
of  distinct  value  to  the  thinking  of  his 
time.  One  of  these  is  to  be  found  in  his 
treatment  of  the  Intuitions.  At  the  time 
Dr.  McCosh  first  became  interested  in  the 
problems  of  speculation,  Intuitionism  had 
suffered  a  kind  of  ecli})se  in  the  writings 
of  Sir  William  Hamilton,  whose  attempt 
to  combine  Scottish  Epistemology  with 
Kantian  Metaphysics  had  resulted  in  a 
purely  negative  theory  of  such  intuiti\'e 
principles,  for  example,  as  causality.  Dr. 
McCosh  harked  back  to  Reid  and  reas- 
serted the  pure  Scottish  position  against 
the  unnatural  hybrid  of  the  Hamiltonian 
metaphysics.  But  he  is  not  to  be  re- 
garded as  simply  a  reasserter  of  Reid. 
His  wide  acquaintance  with  the  history 
of  philosophy,  as  well  as  his  keener 
faculty  of  criticism,  led  to  a  more  careful 
and  discriminating  analysis  of  the  intui- 
tive principles  of  the  mind  as  well  as  to  a 
more  philosophical  statement  of  them. 
He  also  connected  them  with  the  three 
epistemological  functions  of  cognition, 
judgment  and  belief,  in  such  a  way  as  to 
bring  them  into  closer  relations  with  ex- 
perience, and  by  recognizing  a  distinction 
between  their  cognitive  and  rational 
forms,  to  admit  the  agency  of  an  empiri- 
cal   process    in    their    passage    froni    the 


singular  to  the  more  general  stage  of 
their  apprehension.  Of  course,  where  the 
reality  of  intuitive  principles  is  denied 
Dr.  McCosh's  interpretation  of  them  will 
not  be  appreciated.  But  inasmuch  as  the 
affirmation  of  native  elements  in  some 
form  is  likely  to  continue,  the  contribu- 
tion of  Dr.  McCosh  to  Intuitional  think- 
ing is  likely  to  be  one  of  permanent  value. 

The  one  point  on  which  Dr.  McCosh 
was  most  strenuous  was  that  of  Realism. 
He  had  a  kind  of  'phobia  of  all  idealistic 
or  phenomenal  theories.  This  rendered 
him  somewhat  unduly  impatient  of  these 
theories,  and  they  sometimes  received 
scant  justice  at  his  hands.  But  whatever 
his  failings  as  a  critic,  there  was  no 
ambiguity  about  his  own  point  of  view. 
He  was  the  doughtiest  kind  of  a  realist, 
ready  at  all  times  to  break  a  lance  in 
defense  of  his  belief  Here  as  elsewhere, 
in  estimating  the  value  of  Dr.  McCosh's 
work,  it  is  necessary  to  observe  the  dis- 
tinction between  the  principle  and  the 
form  of  his  doctrine.  Perhaps  few  think- 
ers at  present  would  accept  the  unmodi- 
fied form  of  his  realism.  But  the 
positions  he  had  most  at  heart,  namely, 
that  philosophy  must  start  with  reality  if 
it  would  end  with  it.  and  that  philosophy 
misses  its  aim  if  it  misses  reality  and 
stops  in  the  negations  of  Positivism  or 
Kantism ;  these  are  positions  which  a 
very  wide  school  of  thinkers  have  very 
much  at  heart.  Dr.  McCosh's  realism  is 
a  tonic  which  invigorates  the  spirit 
that  comes  into  contact  with  it  and  indis- 
poses it  to  any  sort  of  indolent  acquies- 
cence   in   a   negative  creed. 

In  harking  back  to  Reid  Dr.  McCosh  was 
recognizing  intellectual  kinsliip  in  more 
ways  than  one.  The  spirit  of  Reid,  while 
]>i'etty  positive  and  dogmatic,  was  also  in- 
ducti\-e  and  observational.  Reid  hated 
speculation,  and  would  not  employ  it  ex- 
cept at  the  behest  of  practical  needs.  Dr. 
McCosh  was  a  man  of  kindred  spirit.  His 
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distrust  of  speculation  amounted  at  times, 
I  think,  to  a  i)Ositive  weakness.  But  his 
shrewd  common  sense,  combined  with  a 
genius  for  observaticni  and  an  intense 
love  of  fact,  constituted  perhaps  the  most 
marked  (juality  of  his  mind.  It  has  kept 
his  work  fresh  and  interesting,  packed  his 
books  with  new  and  interesting  facts  and 
shrewd  observations  and  has  made  them 
rich  treasure-houses  for  those  who  come 
after  him.  This  is  especially  true  in  his 
Psychological  work.  Here,  where  on  ac- 
count of  the  rapid  advance  of  Psychology 
in  both  method  and  content,  the  results 
of  his  generation  of  workers  are  fast  becom- 
ing inadequate  to  the  new  demands ;  it 
ought  not  to  be  forgotten  that  Dr.  Mc- 
Cosh  was  almost  the  pioneer  of  a  new  de- 
parture in  Psychology  in  this  country ; 
that  his  was  the  most  potent  voice  in  the 
advocacy  of  that  marriage  of  the  old 
science  of  introspection  with  Physiology, 
out  of  which  the  new  Physiological 
Psychology  arose ;  that  his  example  was 
most  potent  in  advocating  the  substitution 
of  an  observational  for  a  closet  Psych- 
ology, and  that  while  he  contributed 
little  to  experimental  results,  the  influence 
of  his  spirit  and  teaching  was  sti'ongly 
favorable  to  them. 

Perhaps  in  the  end  it  will  be  seen  that 
Dr.  McCosh  rendered  his  most  lasting 
service  in  the  sphere  of  religious  thought. 
In  view  of  the  tendency  in  many  quarters 
to  divorce  Philosophy  from  Religion  and 
insist  that  philosophy  has  no  legitimate 
interest  in  the  problems  of  religion,  the 
attitude  of  Dr.  McCosh  is  reassuring. 
That  the  problems  of  religion  are  the 
supreme  and  final  questions  in  philos- 
ophy, and  that  no  philosophy  is  adequate 
that  is  unable  .to  find  some  rational 
justification,  at  least,  for  a  Theisti(;  view 
of  the  world;  these  were  points  on  which 
he  insisted  as  cardinal.  Dr.  McCosh  was 
a  profound  thinker  who  saw  clearly  the 
necessity  of  a  metaphysical  ground-work 


of  both  Morals  and  Religion.  His  own 
Theistic  conviction  was  at  all  times  firm 
and  unclouded.  But  aside  from  the  form 
of  his  own  individual  beliefs  his  in- 
sistence on  the  questions  of  God's  exist" 
ence  and  man's  relation  to  Him  as  the 
vitalest  issues  of  philosophy,  contains  an 
inqiortant  lesson  for  the  time. 

In  this  connection  also,  his  relation  to 
the  Evolution  theory  is  noteworthy.  It 
was  in  the  religious  aspect  of  this  theory, 
and  especially  its  Ijearing  on  Theism, 
that  he  was  most  vitally  interested.  He 
early  saw  that  a  Theistic  conception  of 
development  was  ])ossible,  and  this  pre- 
vented him  from  adopting  the  view  of  its 
extreme  opponents,  and  condemning  it  as 
necessarily  atheistic  and  irreligious.  He 
maintained  the  possibility  of  conceiving 
evolution  from  a  Theistic  basis  as  a 
feature  of  the  Method  of  Divine  Govern- 
ment, and  this  led  him  to  take  a 
hospitable  attitude  toward  the  evolution 
idea,  while  at  the  same  time  it  enabled 
him  to  become  the  most  formidable  critic 
of  evolution  in  its  really  atheistic  and 
irreligious  forms.  This  treatment  of  the 
problem  of  evolution  by  a  religious 
thinker  ])ossesses  more  than  a  tran- 
sitional value.  It  correctly  embodies,  I 
think,  the  wisest  and  most  philosophical 
attitude  which  a  religious  mind  can 
take  toward  the  advances  of  science  dur- 
ing that  period  of  uncertainty  which 
ordinarily  precedes  the  final  adjustment 
of  the  new  into  the  frame-work  of  estab- 
lished truth. 

On  the  question  of  Dr.  McCosh's  origi- 
nality, I  think  this  may  be  said.  While 
it  is  true  that  he  has  added  no  distinct- 
ively new  idea  to  philosophy,  yet  his 
work  possesses  originality  in  that  it  not 
only  responded  to  the  demands  of  the 
time,  but  also  bears  the  stamp  of  the 
author's  striking  and  powerful  individu- 
ality. The  form  of  Dr.  McCosh's  discus- 
sions is  always  fresh,  characteristic  and 
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orijfiiial.  He  was  an  original  worker  in 
that  his  work  bore  the  stamp  of  his  time 
and  jiersonality  anrl  constituted  part  and 
parcel  of  the  livino;  enerjij  o'  his  genera- 
tion. 


SESQUICENTENNIAL    COMMITTEES. 

Inasmuch  as  no  complete  list  of  the  com- 
position of  the  committees  appointed  in 
connection  with  the  approaching  Sesqui- 
centennial  Celebration  has  3'et  been  pub- 
lished, the  following  lists  are  here  appended 
for  the  information  of  alumni  and  friends 
of  the  college.  Tliese  lists  are  complete 
up  to  January,  1896.  Three  committees 
have  been  appointed ;  the  first,  a  com- 
mittee of  members  of  the  Board  of  Trus- 
tees, on  the  proposed  Change  of  Corporate 
Title;  the  second  a  Committee  on  Endow- 
ment, consisting  of  members  of  the  Trus- 
tees, Faculty  and  Alumni,  and  the  third  a 
Committee  on  the  8esquicentennial  Cele- 
bration itself,  consisting  of  members  of 
the  Trustees,  Faculty  and  Alumni.  The 
organization  and  personnel  of  these  com- 
mittees is  given  below. 

I.  Committee  on  Change  of  Corporate 
Title  :— 

Charles  E.  Green,  LL.D.,  Chairman, 

155  West  State  street,  Trenton,  New 

Jersey. 
Thomas  N.  McCarter,  LL.D., 

Newark,  New  Jersey. 
Henry  M.  Alexander,  LL  D., 

120  Broadway,  New  York  City. 
Hon.  Edward  T.  Green,  LL.D., 

Trenton,  New  Jersey. 
The  President  of  the  College, 

Princeton,  New  Jersey. 

II.  Committee  ON  PIndowment: — 
Tr  It  dees. 
James  W.  Alexander,  A.M.,  Chairman, 

L20  Broadway,  New  York  City. 
Hon.  John  A.  Stewart, 


47  Wall  St.,  New  York  City. 
Charles  E.  Green,  LL.D., 

155  West  State  St.,  Trenton,  N.  J. 
Rev.  J.  Addison  Henry,  D.D., 

8814  Powelton  Ave.,  Phila.,  Pa. 
M.  Taylor  Pyne,  LL.B.,  A.M., 

52  Wall  St.,  New  York  City. 
Cyrus  H.  McCormick,  A.M., 

Wabash  &  Congress,  Chicago,  111. 
John  J.  McCook,  LL.D., 

120  Broadway,  New  York  City. 
J.  Baj^ard  Henry,  A.M., 

Drexel  Building,  Philadelphia,  Pa. 

Faculty. 

The  President  of  the  College. 
The  Dean  of  the  Faculty. 
Prof  John  T.  Duffield, 
Prof  William  M.  Sloane, 
Prof  Andrew  F.  West,  Secretary. 

Alumni. 

William  B.  Hornblower,  LL.D., 

45  William  St.,  New  York  City. 
Adrian  H.  Joline,  A.M., 

54  Wall  St.,  New  York  City. 
Charles  Scribner,  A.M., 

155  Fifth  Ave.,  New  York  City. 
C.  C.  Cuyler,  A.M., 

44  Pine  St.,  New  York  City. 
S.  B.  Huey,  A.M., 

Drexel  Building,  Philadelphia,  Pa. 
John  D.  Davis,  A.M., 

421  Olive  St.,  St.  Louis,  Mo. . 
James  Laughlin,  Jr.,  A.M., 

Pittsburgh,  Pa. 
W.  W.  Lawrence,  A.M., 

Water  St.,  Pittsburgh,  Pa. 

EXECUTIVE   committee. 

James  \V.  Alexander,  A.M., Chairman. 

Charles  E.  Green,  LL.D. 

M.  Taylor  Pyne,  LL  B.,  A.M. 

Cyrus  H.  McCormick,  A.M. 

John  J.  McCook,  LL.D. 
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The  President  of  the  College. 

Prof.  William  M.  Sloane. 

Prof.  Andrew  F.  West,  Secretary. 

III.  Committee  on  theSesquicentennial 
Celebration  : — 

Trustees. 
Charles  E.  Green,  '60,  Chairman, 

155  West  State  St.,  Trenton,  New 

Jersey. 
The  President  of  the  College. 
Rev.  E.  R.  Craven,  '42, 

1334  Chestnut  St.,  Philadelphia,  Pa. 
Hon.  John  A.  Stewart, 

47  Wall  Street,  New  York. 
Rev.  William  Henry  Green, 

Princeton,  New  Jersey. 
Hon.  Thomas  N.  McCarter,  '42, 

Newark,  New  Jersey. 
Rev.  S.  Bayard  Dod,  '57, 

East  Orange,  New  Jersey. 
M.  Taylor  Pyne,  '77, 

52  Wall  St.,  New  York  City. 
James  W.  Alexander,  '60, 

120  Broadway,  New  York  City. 
Rev.  George  B.  Stewart,  '76, 

Harrisburgh,  Pa. 
Cyrus  H.  McCormick,  '79, 

Wabash  and  Congress,  Chicago,  111. 
John  J.  McCook, 

120  Broadway,  New  York  City. 
Mr.  J.  Bayard  Henry,  '76, 

Drexel  Building,  Philadelphia,  Pa. 

o 

Mr.  Edwin  C.  Osborn, 

Princeton,  New  Jersey. 

FacuUjj. 
The  Dean  of  the  Faculty, 
Prof.  Henry  C.  Cameron,  '47, 
Prof.  Charles  W.  Shields,  '44, 
Prof.  William  A.  Packard, 
Prof  Cyrus  F.  Brackett, 
Prof  Charles  A.  Young, 
Prof  William  M.  Sloane, 
Prof.  William  Libbey, '77, 
Prof.  W.  B.  Scott,  '77, 


Prof  Allan  Marquand,  '74, 

Prof  Andrew  F.  West,  '74,  Secretary, 

Prof  Woodrow  Wilson,  '79, 

Prof.  W.  F.  Magie,  '79, 

Prof.  H.  D.  Thompson,  '85. 

Alumni. 

Mr.  A.  P.  Whitehead,  '50, 

50  Wall  St.,  New  York  City. 
Mr.  John  L.  Cadwalader,  '56, 

36  Wall  St.,  New  York  City. 
Hon.  W.  L.  Dayton,  '58, 

Trenton,  N.  J. 
Gen.  W.  S.  Stryker,  '58, 

Trenton,  N.  J. 
Mr.  R.  M.  Cadwalader,  '60, 

710  Walnut  St.,  Philadelphia,  Pa. 
Mr.  J.  Dundas  Lippincott,  '61, 

509  S  Broad  St.,  Philadelphia,  Pa. 
Hon   John  R.  Emery,  '61, 

Newark,  N.  J. 
Hon.  Joseph  Cross,  '65, 

Elizabeth,  N.  J. 
Hon.  J.  K.  McCammon,  '65, 

1420  F  St.,  Washington,  D.  C. 
Hon.  R.  Wayne  Parker,  '67, 

Newark,  N.  J. 
Mr.  William  Scott,  '68, 

170  Fourth  Ave.,  Pittsburgh,  Pa. 
Mr.  Elmer  Ewing  Green,  '70, 

Trenton,  N.  J. 
Mr.  James  M.  Johnston,  '70, 

Riggs  &  Co.,  Washington,  D.  C. 
Hon.  Bayard  Stockton,  '72, 

Princeton,  N.  J. 
Rev.  Dr.  Henry  van  Dyke,  '73, 

10  West  39th  St.,  New  York  City. 
Rev.  Dr.  Howard  Duffield,  '73, 

6  E.  12th  St.,  New  York  City. 
Rev.  Dr.  S.  J.  McPherson,  '74, 

2804  Prairie  Ave.,  Chicago,  111. 
Dr.  M.  Allen  Starr,  '76, 

22  W.  48th  St.,  New  York  City. 
Mr.  George  A.  Armour,  '77, 

Princeton,  N.  J. 
Mr.  C.  C.  Cuyler,  '79, 

44  Pine  St.,  New  York  City. 
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Mr.  Cleveland  H.  Dodge,  '79, 

11  Cliff  St.,  New  York  City. 
Mr.  Rudolph  E.  Schirraer,  '80, 

Union  Square,  New  York  City. 
Hon.  D.  M.  Mas-sie,  '80, 

Chillicothe,  Ohio. 
Rev.  James  D.  Paxton,  '80, 

17th  and  Spruce  Sts.,  Phila.,  Pa. 
Mr.  Pennington  Whitehead,  '81, 

50  Wall  St.,  New  York  City. 
Mr.  Philip  N.  Jackson,  '81, 

Newark,  N.  J. 
Mr.  Thomas  Shields  Clarke,  '82, 

58  W.  57th  St ,  New  York  City. 
Mr.  Lawrason  RigRS,  '83, 

814  Cathedral  St.,  Baltimore,  Md. 
Mr.  Thomas  B.  Wanamaker,  '83, 

1336  Chestnut  St.,  Philadelphia,  Pa. 
Mr.  Junius  S.  Morgan,  '88, 

44  Pine  St.,  New  York  City. 
Mr.  T.  H.  Powers  Sailer,  '89, 

217  S.  42d  St.,  Philadelphia,  Pa. 
Henry  M.  Alexander,  Jr.,  '90, 

45  Cedar  St.,  New  York  City. 
Mr.  C.  Ledyard  Blair,  '90, 

33  Wall  St.,  New  York  City. 
Mr.  Henry  W.  Green,  '91, 

Mechanics'  Bank,  Trenton,  N.  J. 
Mr.  Irving  Brokaw,  '93, 

I  E.  79th  St.,  New  York  City. 
Mr.  John  W.  Garrett,  '95, 

II  South  St.,  Baltimore,  Md. 

EXECUTIVE    COMMITTEE. 

Mr.  Charles  E.  Green,  Chairman, 

President  Patton, 

Dean  Murray, 

Mr.  James  W^  Alexander, 

Mr.  M.  Taylor  Pyne, 

Mr.  John  J.  McCook, 

Mr.  J.  Bayard  Henry, 

Prof.  C.  A.  Young, 

Prof.  W.  M.  Sloane, 

Mr.  C.  C.  Cuyler, 

Mr.  Richard  M.  Cadwalader, 

Hon.  R.  Wayne  Parker, 

Prof  Andrew  F.  West,  Secretary. 


THE  SUB-COMMITTEES. 


The  Chairman  and  Secretary  are  ex-officio 
members  of  all  sub-committees. 

ON    PROGRAMME. 

Rev.  Dr.  E.  R.  Craven,  Chairman. 
Rev.  Dr.  George  B.  Stewart, 
Mr.  John  J.  McCook, 
Rev.  Dr.  Howard  Duffield, 
Rev.  Dr.  Henry  van  Dyke, 
Hon.  Joseph  Cross, 
Mr.  Elmer  E.  Green, 
Prof.  VV.  B.  Scott, 
Prof.  Allan  Marquand, 
Prof.  H.  D.  Thompson. 

ON   INVITATIONS. 

Prof  W.  A.  Packard,  Chairman. 
President  Patton, 
Prof.  C.  W.  Shields, 
Prof  William  Libbey, 
Mr.  Elmer  E.  Green. 

ON    PUBLICATION. 

Dean  Murray,  Chairman. 
Rev.  S.  Bayard  Dod, 
Prof  H.  C.  Cameron, 
Prof  W:  M.  Sloane, 
Prof.  Woodrow  Wilson, 
Gen.  W.  S.  Stryker, 
Mr.  James  M.  Johnston, 
Mr.  George  A.  Armour, 
Mr.  Junius  S.  Morgan. 

ON    HONORARY    DEGREES. 

President  Patton,  Chairman. 

Rev.  Dr.  William  Henry  Green, 

Hon.  T.  N.  McCarter, 

Dean  Murray, 

Prof  C.  A.  Young, 

Prof  C.  F.  Brackett, 

Prof.  W.  M.  Sloane, 

Prof  W.  B.  Scott, 

Prof.  Woodrow  Wilson, 

Dr.'  M.  Allen  Starr, 

Hon.  John  R.  Emery, 


10 


THE  PRINCETON  COLLEGE  BULLETIN 


Mr.  A.  P.  Whitehead, 
Mr.  John  L.  Cadwalader, 
Hon.  W.  L.  Dayton. 

ON    RECEPTION    AND    ENTERTAINMENT. 

Mr.  James  W.  Alexander,  Chairman. 

Prof.  William  Libbey,  Secretary. 

Mr.  M.  Taylor  Pyne, 

Mr.  J.  Bayard  Henry, 

Prof.  H.  C.  Cameron, 

Prof.  Allan  Marquand, 

Prof  W.  F.  Magie, 

Prof.  H.  D.  Thompson, 

Gen.  W.  S.  Stryker, 

Hon.  W.  L.  Dayton, 

Mr.  R.  M.  Cadwalader, 

Mr.  George  A.  Armour, 

Hon.  Bayard  Stockton, 

Mr.  Cleveland  H.  Dodge, 

Mr.  C.  C.  Cuyler, 

Mr.  H.  M.  Alexander,  Jr., 

Mr.  Henry  W.  Green. 

Mr.  E.  C.  Osborn, 

ON    STUDENT    AND    ALUMNI     PARTICIPATION. 

Mr.  M.  Taylor  Pyne,  Chairman. 

Prof  H.  D.  Thompson,  Secretary. 

Mr.  J.  Bayard  Henry, 

Prof.  William  Libbey, 

Prof.  W.  F.  Magie, 

Hon.  J.  K.  McCammon, 

Mr.  William  Scott, 

Mr.  James  M.  Johnston, 

Hon.  Bayard  Stockton, 

Rev.  Dr.  Howard  Dnffield, 

Mr.  C.  C.  Cuyler, 

Mr.  Cleveland  H.  Dodge, 

Hon  D.  M.  Massie, 

Mr.  Rudolph  E.  Schirmer, 

Mr.  Pennington  Wiiitehead, 

Mr.  Philip  N.  Jackson, 

Mr.  Thomas  Shields  Clarke, 

Mr.  Lawrason  Riggs, 

Mr.  Thomas  B.  Wanamaker, 

Mr.  Junius  S.  Morgan, 

Mr.  T.  H.  Powers  Sailer. 


Mr.  C.  Ledyard  Blair, 

Mr.  Henry  M.  Alexander,  Jr. 

Mr.  Henry  W.  Green, 

Mr.  Irving  Brokaw, 

Mr.  John  W.  Garrett, 


THE  STAND  AT  PRINCETON. 


From  a  Lay  of  the  Revolution,  an  unpublished   Poem 

by  W.  'W.  LORD,  Former  Boudinot 

Fellow  of  Princeton. 


[The  author  of  the  following  poem,  the  Rev. 
William  Wilberforce  Lord,  D.D.,  when  a  stu- 
dent in  Princeton  Theological  Seminary,  in  1844, 
published  a  volume  of  poems  which  were  received 
with  marked  favor — among  other  expressions  of 
high  appreciation  a  complimentary  notice  by  the 
poet  Wordsworth.  Princeton's  distinguished  Pro- 
fessor of  Mathematics,  Albert  B.  Dod,  was  so 
impressed  with  the  author's  ability  that  through 
his  influence  a  special  Fellowship  was  founded 
at  the  College  for  Mr.  Lord.  As  the  incumbent  he 
gave  a  course  of  lectures  on  English  Literature, 
which  was  largely  attended  by  Professors  as  well 
as  students  of  both  the  College  and  Seminary. 
Shortly  after  Mr.  Lord,  with  his  most  intimate 
Seminary  friend,  Abram  Newkirk  Littlejohn,  the 
present  Bishop  of  Long  Island,  left  the  Presbyterian 
Church  and  entered  the  Episcopal  Ministry.  Mr. 
Lord  subsequently  published  an  extended  poem 
of  rare  merit  entitled  "Christ  in  Hades,"  also 
"Andre,  a  Tragedy."  The  following  poem  has 
been  somewhat  abridged  for  publication  in  The 
Bulletin.— J.  T.  D.] 

Harp  that  has  long  in  silence  slept, 

Hast  thou  the  shaping  spirit  kept 

To  tell  how  one  great  deed  ii'nparts 

Its  impulse  to  a  thousand  hearts? 

Or  what  a  heaven-born  hero  dares, 

Defiant,  while  his  soul  despairs? 

But  pause  :  of  what  grand  tale  retold 

Seems  this  the  echo,  onward  rolled? 

Of  heroes  in  their  dust,  what  forms. 
Warlike  but  calm,  like  men  who  long 

Have  dwelt  in  regions  above  storms, 
Called  by  the  poet's  magic  song. 

Or  touched  by  hoary  History's  wand, 

Start  forth,  as  if  by  Glory's  hand 

Reclaimed  from  death  ! — the  Attic  king 
Who  to  his  subjects,  doomed,  in  strife. 
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Ignoble  victory  to  bring, 

Fighting,  put  off  his  crown  and  life : 
The  Jarl,  whose  banner  bore,  foretold, 
Death,  wrapped  with  victory  in  its  fold  ; 
The  youth,  who  held  the  bridge  for  Rome ; 
The  Swiss,  who  made  his  Alpine  home 
Scene  of  a  drama  beyond  art 
For  power  and  pity,  and  his  part 
A  terror  to  the  human  heart — 
Stern  archer,  who  before  the  eyes 

Of  gloomy  tyrants  stands  forever, 
While  each  unerring  shaft  that  flies 

Sings  of  its  brother  in  the  quiver  ! 
And,  in  the  same  wild  eyrie  born, 
And  with  his  eagle  soul  of  scorn. 
The  knight,  who  rode  on  victory's  crest. 
Borne  by  the  spears  that  in  his  breast 
He  gathered  to  maite  Freedom  way  : 
Heroes  !  but  not  the  heroes  they, 
Realms  wasted  by  the  sword  and  flame 
Condemn  to  everlasting  fame : 
Greek,  Roman,  Goth — in  each  we  see 
The  same  great  form,  superb  and  free, 
Of  victim,  vowed  to  V^ictory  ! 

And  though  in  fables  misty  light 
It  gains  in  stature  to  the  sight. 
Was  never  form  to  that  more  true 
Than  this,  which  consecrates  anew 
The  man,  in  whom  mankind  has  known 
Its  greatest,  by  the  tokens  shown  ; 
But  never  on  his  brow  serene 
Shadow  of  martyr's  crown  has  seen. 
Yet,  doubt  me  not;   without  the  name 

MartjTS  have  lived,  in  thought  and  will 
Like  those  whom  death  gave  palms  of  fame  ; 

And  in  the  same  grand  circuic  still 
All  things  come  round,  from  age  to  age- 
So  said  the  King  ;  so  reads  the  page  ; 
Men  but  bequeath  their  heritage  ; 
And  heroes  live,  and  men  are  free 
By  the  soul's  grand  heredity. 
And  in  what  country  or  what  day. 
Be  faith  or  faction  what  it  may. 
Lived  hero,  sung  to  Freedom's  lyre. 

But  had — though  not  upon  the  roll 
Of  men  who  died  by  axe  or  fire — 

A  martyr's  faith,  a  martyr's  soul  7 

And  this  the  tale :  no  fiction  spun 

On  Fairy  wheel  in  days  of  old, 
But  what  in  Freedom's  war  was  done, 

And  brave  Hugh  Mercer  saw  and  told — 
Borne  from  the  field  and  staying  death 
By  that  last  use  he  had  for  breath — 


And  gave  to  those  who  leave  to  me 
The  right  its  chronicler  to  be. 
And  hero's  tale  of  hero  give 
Place  in  a  nation's  narrative. 

'Twas  in  a  crisis  of  the  strife 

Of  infant  Freedom  for  her  life. 

Threatened  by  Britain's  glaive,  in  scorn 

Of  birthright  and  of  title  torn 

From  monarchs  by  the  iron  will 

Of  men  whose  dauntless  spirit  still 

Wrought  in  wide  lands  beyond  the  sea 

The  giant  tasks  of  liberty. 

Their  voice  her  sleeping  spirit  woke  ; 

A  Sidney  in  her  Adams  spoke ; 

As  finished,  by  a  sculptor  bold. 

From  block  defaced  or  broken  mould. 

The  work  a  master's  hand  begun. 

So,  Hampden,  thine  by  Washington  I 

But  little  for  such  service  then 
He  thought  to  have  the  thanks  of  men, 
Or  of  a  country  that  in  fame 
Snatched  from  a  continent  its  name ; 
And,  as  its  first-born  nation's  right. 

Will  bear  forever  on  her  shield 
America,  although  in  spite 

Of  older  claim  and  larger  field. 

Far  on  the  land,  the  invader's  power 

Impending  cast  a  shadow  grave  ; 
And  fear  grew  bold  and  croaked  the  hour 

Of  coward  triumph  o'er  the  brave. 
Forced  backward  by  an  iron  hand, 
And  leaving  naked  all  the  land 
From  Blue  Ridge  to  Atlantic  strand, 
On  the  Colonial  arms  a  blight 
Fell,  like  the  rust  that  came  by  night 
On  blade  and  bayonet.     Backward  still, 

Still  Southward,  fell  the  patriot  force. 
What  courage,  or  what  strength  of  will 

Can  fill  the  I'anks  of  foot  and  horse. 
Feed,  clothe,  inspire  a  starving  host. 
Half  conscious  that  their  cause  is  lost? 
Thus  by  the  fireside  said,  in  thought, 
Brave  men  :  the  women  prayed  and  wrought- 
Then  through  the  Delaware's  crashing  ice 

The  unexpected  hero  came. 
To  cast  again  the  iron  dice, 

For  life  or  death,  in  war's  grim  game. 

As  oft,  when  his  predestined  track. 
Re-entering,  the  sun  turns  back 
On  the  stern  realms  of  cold  and  frosts, 
A  wave  of  summer  smites  the  hosts 
Of  icy  vapor  into  rack 
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Of  rain  and  mist,  and  drives  the  pack 
Of  winter's  tyraiits  from  their  hold, 
So  back  on  the  invaders  rolled 
The  tide  of  battle,  and  before 
The  Colonies'  ragged  columns  bore 
The  British  and  their  Hessian  corps. 

(),  sweeter  than  the  voice  of  fame, 

Or  vows  when  parted  lovers  meet, 
Is  glory  snatched  from  threatened  shame, 

And  victory  following  on  defeat ! 
Nor  then  divined  they  that  their  feet, 

Ill-shod  and  wounded  in  the  march. 
Would,  later,  press  the  flowery  street. 

And  under  the  triumphal  arch 
Of  Trenton's  civic  pageant  pass  : 
Nor  yet  how  few  the  feet,  alas, 
That  soil  again  would  proudly  tread — 
But  sadly,  for  it  held  the  dead 
Who,  sleeping  there  in  glory's  bed, 
Through  summer's  heat  and  winter's  snow, 
Shall  never  of  their  victory  know  I 

And  now,  though  winners  of  the  day, 

Well  knew  they  that  before  them  lay 

An  army  stubborn  as  the  best 

That  ever  yet,  in  east  or  west. 

Held  field  or  fortress  :  for  the  rest, 

Briton  or  Teuton,  theirs  the  race 

Of  which  a  Roman  who  in  face 

Of  fiercest  battle  met  the  Franks^^ 

Said,  there  were  red  cheeks  in  their  ranks. 

And  the  redcoats— beneath  which  aye 

A  red  heart  beat— no  older  day 

Of  shining  mail  or  wolf's  rough  fell 

Their  hated  wearers  could  excel 

In  valor's  evidence  ;  as  knew 

The  hearts  to  touch  of  kindred  true 

That  beat  beneath  the  buft'  and  blue. 

Nor  lacked  they  prot)f :   from  day  to  day 
Skirmish  and  feint  renewed  the  fray  ; 
Till,  in  superior  force  of  men 
And  ordnance,  confident  again. 
The  royal  leader  throws  in  vain 
His  gage  of  battle  on  the  plain. 
Thus  stood  they  fronted:   until  — blind. 
Outmarched  Cornwallis  left  behind  — 
On  foemen,  better  matched  in  might. 
The  great  Virginian  moved,  by  night, 
So  swiftly  that  the  morning  liarht 
Still  deeper  with  the  hue  of  blood 

Reddening  the  Royal  colors  showed 
The  hireling  Hessians,  where  they  stood. 

Holding,  in  force,  the  Northern  road. 


On  Prvnceton's  heights,  their  ordnance  manned 

By  men  with  mastered  eye  and  hand. 

Stood  silent;  till  the  dusky  wreath 

Of  marching  infantry  beneath 

Came,  winding  upward,  where,  to  sight, 

In  battery  on  the  nearest  height. 

The  cannon  stand  against  the  sky  : 

Then  thunder  ! — but  the  death-bolt  high 

Above  them  crashed,  and  hurtled  by. 

Forward  !  and  half  the  extent  they  gain, 

Of  the  broad  slope  from  hill  to  plain, 

When  falls  again  the  iron  rain, 

And  pales  the  best,  the  boldest  daunts. 

The  column  halts:  "  Close,  and  advance," 

Said  Washington,  "  Disarm  at  once 

That  height !  " — no  movement,  no  response  ; 

Wavered  the  Pennsylvania  line  ; 

"  Great  God,"  he  said,  "  my  life  is  thine  !  " 

Few  heard  him,  but  each  eye  was  strained, 

When  moving  to  the  f'-ont,  he  reined 

His  charger  in,  and,  wheeling,  right 

Before  the  battery  held  him  checked  ; 
Like  some  grand  statue  in  their  sight 

He  sat  there  silent,  calm,  erect. 
Confronting  death  :  one  moments's  hush. 
Then  with  a  whirlwind's  sudden  rush, 
Before  the  battery  once  more 
Can  shake  the  summit  with  its  roar, 
Right  up  the  hill,  upon  the  run, 
They  charged,  and  captured  every  gun 
On  Princeton's  heights  :  the  day  was  won. 

Suppose  coincidence,  or  result  ; 
Give  the  old  reason,  "  De.iis  vult ;  " 
The  fact  is  certain  :  the  twin  days 
Trenton  and  Princeton,  in  their  blaze 
Of  native  valor,  mark  the  turn 
In  Freedom's  fortunes  ;  brighter  burn 
Her  struggling  stars  ;  though  clouds  still  lower, 
No  shrinking  from  the  front  of  power  ! 
Doubt  and  suspense,  but  not  despair  : 
Lion  and  whelp  their  forest  lair 
Disputed  still,  but  this,  grown  bold. 
Feared  not  the  giant,  grim  and  old. 
Boys  marched  to  battle,  dotards  planned 
High  strategy,  to  save  the  land. 
Women  changed  heai-ts  with  men,  and  one 
Stood  firm  to  an  abandoned  gun, 
Refilled  with  death  its  iron  boie 
Unrtinchiiig,  waked  its  silent  roar. 
And  lives  in  fame.     Through  hopes  and  fears 
The  war  ci'ept  on,  and  tracked  the  years 
With  bloody  footprints,  till  at  last — 
Grandest  of  tyrannies  overturned. 
And  noblest  of  free  leagues  surpassed — 
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The  sun  of  Torktown  rose,  and  burned 
In  glory  on  the  astral  wreath 
Of  federal  commonwealths  beneath 
The  New  World's  banner,  and — the  sun 
Of  later  fields  for  freedom  won 
Foretelling — with  refleeted  glance 
Shone  on  the  chivalrous  arms  of  France. 

But  grander  is  the  form  that  stands 
Under  the  Princeton  battery's  frown 

Than  that  which  takes  from  Britain's  hands 
The  sword  surrendered  by  the  Crown, 
And  deathless  title  tn  renown. 


To  thee,  old  Nassau's  honored  Hall 

That,  erstwhile,  showed  for  many  a  day 
The  dint  and  scar  of  iron  ball, 

Duteous,  I  dedicate  my  lay. 
No  laurel  from  thy  wreath  of  fame 
It  plucks,  to  tell  how,  though  in  war, 
The  Father  of  his  country  came, 

Led  by  his  often  clouded  star. 
To  wrest  from  the  invader's  hand 

The  home  of  Stockton,  and  the  boon 
Of  new  hope  otTer  to  that  grand 

Unwavering  Scot,  gray  Witherspoon. 


SUMMARIES  OF  PAPERS  READ  AND  PUBLISHED. 


AN     IMPROVED     CALORIMETER     FOR 

THE  APPLICATION  OF  THE  METHOD 

OF  MIXTURES. 


By  FRANK  A.  WATERMAN. 


The  determination  of  the  specific  heat 
of  solids  by  the  Method  of  Mixtures,  as 
employed  by  Regnault,  is  especially  sub- 
ject to  errors  arising  from  the  determina- 
tion of  the  radiation  correction.  For  the 
purpose  of  avoiding  this  source  of  error 
Mr.  M.  N.  Hesehus*has  suggested  that  the 
calorimeter  cup  be  introduced  into  the 
bulb  of  an  air  thermometer  and  main- 
tained at  a  constant  temperature  V)v  the 
introduction  of  a  sufficient  amount  of 
cold  water,  of  known  temperature,  imme- 
diately after  the  introduction  of  the  heated 
solid.  By  this  means  both  the  radiation 
correction  and  the  water  ecjuivalent  of  the 
calorimeter  cup  are  avoided.  The  heat 
received  by  the  cold  water  being  equal  to 
that  given  out  by  the  heated  body,  the 
following  simple  equation  may  be  used  : 

:\[S  (T-^)=ms  {6-\) 
in  which 
M  =-=  mass  of  substance,  the  specific  heat 

of  which  is  to  be  determined. 
m  ---  mass  of  cool  water  introduced  into 

calorimeter  cup. 


*  Journal  de  la  Suciiti  Physico-cheinique  Russe,  Nov.  1887. 
Journal  de  Physique,  torn,  vii,  p.  489,  1888. 


T  =  temperature  of  heated  body. 

6   =  initial  temperatureofcalorimetercup. 

t    ^=  temperature  of  cool  water  introduced 

into  calorimeter  cup. 
s   ^=  mean  specific  heat  of  water  at  tem- 
perature used. 
S  =  specific  heat  sought. 

From  the  above  equation  we  have 

a  _  ms  (0  —  t) 

''  ""  M   CT-^) 
the  working  equation  used. 

The  results  obtained  by  this  method,  as 
submitted  by  Mr.  Hesehus,  do  not  appear 
to  be  as  accurate,  however,  as  those  ob- 
tained by  the  Method  of  Mixtures  as  prac- 
ticed by  Regnault.  The  ten  determina- 
tions given  of  the  specific  heat  of  brass 
varied  from  .0821  to  .0969  or,  omitting  the 
result  .0821  which  was  apparently  erro- 
neous, nine  determinations  varied  from 
.0908  to  .0969,  the  probable  error  of  the 
mean  of  the  whole  being  much  greater 
than  is  usual  in  the  case  of  a  similar 
series  of  results  obtained  by  Regnault's 
method.  As  the  above  method  appeared 
to  be  a  desirable  one  for  some  work  in 
hand  I  have  endeavored  to  perfect  a 
calorimeter  by  means  of  which  it  might 
be  applied  with  greater  accuracy.  The 
form  of  apparatus  which  I  have  devised 
has  proven  very  satisfactory  after  repeated 
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trials,  as  is  shown  by  the  results  here  sub- 
mitted. It  consists  essentially  of  the  fol- 
lowing parts: 

A  glass  jar,  which  supports,  by  a  wooden 
cover,  the  bulb  of  a  glass  air  thermometer, 
the  manometric  tube  of  which,  in  the  form 
of  a  capillary  U  tube,  is  supported  in  a 
vertical  position.  The  glass  jar  is  kept 
nearly  full  of  water  for  the  purpose  of 
maintaining  the  thermometer  bulb  con- 
stantly at  room  temperature  and  prevent- 


The  calorimeter  cup  is  made  in  the  form 
of  a  thin  tube  of  silver,  of  the  general 
form  of  a  test  tube,  cemented  to  a  rubber 
stopper  which  may  be  inserted  air  tight 
into  the  thermometer  bulb.  This  device 
was  first  used,  but  the  calorimeter  as  now 
made  has  an  air  tight  connection  at  this 
part  similar  to  that  used  on  the  calorimeter 
for  the  Method  of  Cooling  as  usually  ap- 
plied. Silver  was  selected  as  the  material 
used  for  the  cup  on  account  of  its  high 


ino-  any  sudden  variation  of  tem^^erature 
due  to  air  currents.  For  the  purpose  of 
increasing  the  sensitiveness  of  the  ther- 
mometer the  liquid  selected  was  one  of 
low  density,  and  kerosene,  of  specific  grav- 
ity approximately  .8,  was  taken.  The  air 
thermometer  thus  constructed  proved  very 
sensitive  and  a  change  in  the  temperature 
of  the  calorimeter  cup  of  .orC,  was  clear- 
ly shown  by  an  elevation  of  the  mano- 
metric column. 


conductivity  for  heat,  which  causes  the 
temperature  of  the  cup  to  quickly  become 
that  of  its  contents. 

The  water  cooler  and  dropper  is  sup- 
])orted  upon  a  vertical  rod  in  such  a  man- 
ner that  it  may  be  quickly  turned  about 
the  rod  as  an  axis  and  may  deliver  water 
directly  to  the  calorimeter  cup. 

The  cooler  consists  of  an  ice  receiver, 
covered  with  heavy  felt,  within  which  the 
water  receiver  is  placed.     The  water  re- 


\ 


THE  PRINCETON  COLLEGE  BULLETIN. 


15 


ceiver  is  made  in  the  form  of  an  inverted 
cone  of  cop])er.  This  form  has  been  found 
most  satisfactory  for  maintaining  the  water 
at  a  constant  temperature,  as  the  ice,  rest- 
ing upon  the  sides  of  the  water  receiver, 
can  not  melt  away  from  them  leaving  an 
intervening  air  s])ace. 

The  water  dropper  consists  of  a  syphon 
within  the  longer  arm  of  which  a  ther- 
mometer is  introduced,  the  bulb  of  which 
is  kei)t  very  near  the  small  orifice  from 
which  the  water  drops  when  a  stop  cock 
is  opened.  Thus  no  barrier  is  interposed 
at  any  time  between  the  thermometer  bulb 
and  the  point  of  delivery  of  the  cold  water. 
A  glass  guard  tube  protects  the  dro piling 
water  from  air  currents. 

An  electric  heater  is  supported  upon  a 
second  vertical  rod  and  may  be  turned 
al)0Ut  the  rod  as  an  axis  until  the  heater 
is  directly  over  the  calorimeter  cup,  allow- 
ing the  heated  body  to  be  transferred 
directly  to  the  cup.  The  heater,  which  is 
somewhat  similar  in  form  to  that  designed 
by  Prof.  Henry  Crew,*  consists  of  a  cop- 
per tube  about  which  is  wound  a  heating 
coil  of  German  silver  wire,  insulated  from 
the  tube  by  narrow  strips  of  asbestos 
paper.  This  is  inclosed  within  a  larger 
tube  and  all  is  inserted  within  an  ice  jacket, 
the  space  between  the  larger  tube  and  the 
ice  jacket  being  packed  with  cotton  to 
prevent  convection  currents  of  air.  The 
temperature  of  the  outer  wall  remaining 
constantly  that  of  the  melting  ice,  the  flow 
of  heat  remains  constant  between  the  in- 
ner and  outer  walls  as  long  as  heat  is 
uniformly  supplied  to  the  inner  chamber. 
This  is  readily  maintained  by  a  constant 
electric  current  supplied  to  the  heating 
coil  from  a  storage  battery  of  sufficient 
capacity  having  a  variable  resistance  in  its 
circuit.  The  temperature  ot  the  heater  is 
readily  maintained  constant  within  .1°C, 
for  five  or  six  hours,  at  any  temperature 
desired  for  the  conditions  of  the  work  in 

*  Philosophical  Magazine,  Vol.  33,  .ith  series,  1892. 


hand.  The  thermometer  for  the  deter- 
mination of  the  temperature  of  the  heated 
solid  is  supported  by  a  cork  inserted  in 
the  upper  end  of  the  inner  tube.  The 
lower  end  of  the  tube  is  closed  by  a  cork 
which  is  removed  to  allow  the  solid  to  pass 
into  the  calorimeter  cup  when  heated. 

The  method  of  making  a  determination 
of  the  specific  heat  of  a  metal  by  means  of 
this  calorimeter  is  as  follows  : 

The  metal  may  be  suspended  in  the 
heater  in  small  fragments  contained  in  a 
basket  of  fine  wire  gauze  of  known  specific 
heat,  as  employed  by  Regnault,  or,  if  in 
the  form  of  sheet  metal  or  fine  wire,  may 
be  suspended  in  contact  with  the  ther- 
mometer bulb  by  a  thread  of  known 
weight.  The  metal  is  then  maintained  at 
the  desired  temperature  for  a  sufficient 
time. 

The  calorimeter  cup  is  then  withdrawn 
from  the  bulb  of  the  air  thermometer,  pure 
water  at  room  temperature  is  introduced 
in  sufficient  (juantit}'  to  cover  the  metal 
used,  and  the  whole  is  carefully  weighed. 
The  cup  is  then  jilaced  in  position  in  the 
bulb  of  the  air  thermometer.  The  initial 
temperature  of  the  cup,  which  remains  at 
room  temperature,  is  then  taken  by  means 
of  a  thermometer  suspended  within  the 
cup,  having  the  bulb  in  contact  with  the 
side  of  the  cup  but  not  touching  the  water. 
Water  is  allowed  to  drop  from  the  water 
drojij^er  and  its  thermometer  is  read  as 
soon  as  its  temperature  becomes  constant. 
This  occurs  after  a  few  drops  have  fallen. 
The  manometric  column  is  then  brought 
to  the  same  level  in  each  arm  of  the  U  tube. 
A  strip  of  white  cardboard  attached  to  the 
U  tube,  with  a  horizontal  ink  line  back  of 
the  level  surface  of  the  manometric  liquid, 
renders  the  position  of  the  column  plainly 
visible. 

The  heater  is  then  turned  around  into 
position  and  the  heated  metal  quickly  in- 
troduced into  the  cup.  The  heater  is  then 
turned  back  and  the  water  dropper  quick- 
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ly  turned  into  position  and  water  allowed 
to  drop  into  the  cup,  at  first  rapidly,  then 
more  slowly  until  the  manometric  column 
remains  at  its  original  level,  indicating 
that  the  initial  temperature  of  the  cup  has 
been  maintained.  A  little  practice  in  the 
manipulation  of  the  calorimeter  enables 
the  operator  to  keep  the  cup  practically 
at  its  initial  temperature  throughout  each 
determination,  thus  obviating  the  use  of 
radiation  correction  and  "  water  equiv- 
alent "  of  the  cup.  The  falling  of  the  cold 
water  from  the  water  dropper  into  the 
tube  shai)ed  cup  also  serves  to  agitate  the 
water  in  the  cup  and  keeps  its  tempera- 
ture uniform  without  the  use  of  a  stirrer. 
The  cup  and  its  contents  a  re  then  removed 
from  the  bulb  of  the  air  thermometer  and 
weighed.  The  weight  thus  obtained,  minus 
the  initial  weight  of  the  cup,  water  con- 
tained and  weiglit  of  metal  used,  gives  the 
weight  of  cold  water  added. 

The  necessary  operations  briefly  stated 
are  thus : 

The  heating  and  the  determination  of 
the  temperature  of  a  l)ody  of  known  weight. 
Weighing  of  cup  containing  a  suitable 
quantity  of  water. 

Determination  of  initial  temperature  of 
cup.  Introduction  of  the  heated  body  into 
the  cuj),  (juickly  followed  b}'  the  intro- 
duction of  aquantit}'  of  cool  water  sufficient 
to  maintain  the  initial  temi^erature  of  the 
cup ;  the  temperature  t)f  the  cool  water 
being  observed  during  this  operation. 

F'inal  weight  of  the  cup  and  its  contents 
determined  and  the  weight  of  cool  water 
added  determined  from  data  obtained.  Cal- 
culation of  result  by  use  of  the  equation 

q  _  ms  {e  —  t) 
M  (T  — &) 

The  results  obtained  by  use  of  this  calori- 
meter, which  are  here  given,  are  but  a 
summary  of  some  trial  determinations 
made  from  time  to  time  as  the  apparatus 
was  being  improved.     As  chemically  pure 


metals  were  not  at  hand,  the  results 
obtained  are  submitted  simply  for  the 
illustration  of  the  accuracy  with  Avhich 
determinations  may  be  made,  and  are  not 
considered  to  be  exact  values  of  the  specific 
heats  of  pure  metals.  In  the  calculation 
of  results,  s,  the  specific  heat  of  the  water 
used,  was  taken  as  unity.  The  three  ther- 
mometers used  for  the  heater,  cup  and 
water  cooler  were  made  by  Mr.  H.  J. 
Green,  of  Brooklyn,  N.  Y.,  and  were  stand- 
ardized by  comparison  with  Yale  Observa- 
tory Standard  No.  59,  made  by  Tonnelot 
of  Paris  and  standardized  at  the  Yale  Col- 
lege Observatory  by  Mr.  Leonard  Waldo. 
All  weighings  were  made  ujjon  a  balance 
sensitive  to  .1  milligramme  under  the  given 
load. 

Cadmium — as  supplied  for  chemical  use, 
purity  unknown;  cast  in  the  form  of  a 
thin  cylinder. 


M             t           d 
13.2481g     .30°   11.12° 
2.51    115.00 
.42     24.15 

T             m 
85.60°  ;5.0425g 
93.38   14.601 
100.10  1  2.3675 

.05529 
.05634 
.05583 

No  mean  taken  on  account  of  different 
temperatures  used. 

Copper  —  from  Lake  Superior,  99.9% 
pure.  Two  pieces  taken  from  a  thin  bar 
of  drawn  metal. 


.09470 

.09474 
.09467 


M 

t 

10 

.9322g 

.19° 
.30 

23 

.6625 

.30 
.25 

e 

T 

m 

23.39° 
22.42 

100.0 
100.2 

3.4204g 
3.6403 

21.51 
23.(;2 

100.0 

99.8 

8.2960 
7.3020 

.09471 


Gold — nearly  pure  ;    in   the   form  of  a 
thin  bar. 


M 
17.8292g 


t 

.20° 

.25 

.35 

e 

24.00° 

24.41 

23.45 

T              m 

100.00°    1.7456g 

1(^0.00°  I  1.7101 

99.95°    1.8153 

S 
.03066 
.03065 
.03074 

.03068  i 

Alloy  —melting  point  70°C.     Bismuth  4 
parts,  Cadmium  1  ])art,  Lead  2  parts.  Tin 
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1  part.      Metals  used  were  supplied  for 
chemical  use ;  purity  unknown. 


M 

t 

e 

T 

m 

S 

16.108g 

2.53° 

21  94° 

60.66° 

1.1475g 

.03-571 

(( 

3.12 

21.76 

60.42 

1.1913 

.03566 

'< 

1.60 

21.66 

59.67 

1.0875 

.03563 

u 

2.51 

21.93 

59.45 

1.1080 

.03560 

(t 

2.93 

21.08 

60.26 

1.2390 

.03563 

.03565 

Zinc — as  supplied  for  chemical  use ;  pu- 
rity unknown ;  in  the  form  of  a  thin  cast 
bar. 


M 

t 

e 

20.3805g 

.20° 
.20 

23.40° 
23.60 

11 

.27 

23  85 

T 

in 

S 

99.9° 

6.4160g 

.09547 

100.0 

6.3860 

.09544 

100.2 

6.3017 

.09547 

^9547 

This  method  may  readily  be  extended 
over  a  considerable  range  of  calorimetric 
work.  The  electric  heater  permits  the 
heating  of  the  body  under  investigation  to 
any  temj^erature  ordinarily  desired.  The 
specific  heat  of  a  liquid  may  be  deter- 
mined b}^  inclosing  it  in  a  suitable  vessel, 
the  constants  of  which  have  previously 
l)een  determined.  Some  liquid  other  than 
water  may  be  found  preferable  for  special 
work  and  maj^  readily  be  used  in  the  cup 
and  cooler.  Aniline,  the  use  of  which  is 
advocated  by  Mr.  E.  H.  Griffiths,*  has  a 
smaller  capacity  for  heat  and  a  higher 
boiling  point  than  water.  It  would  there- 
fore increase  the  sensitiveness  of  the  calori- 
meter in  measuring  small  quantities  of  heat 
and  the  range  of  temperatures  thi-oughout 
which  an  investigation  might  be  carried. 

This  calorimeter,  as  now  made,  enables 
the  experimenter,  of  ordinary  skill  in 
manipulation,  to  oV)tain  results  which  are 
comparable,  in  accuracy  and  consistency, 
with  those  obtained  by  any  calorimeter  in 
use. 

For  this  reason  it  is  well  calculated  for 
student  use,  as  well  as  for  research  work, 
for  which  its  wide  range  of  application 
makes  it  esi:)ecially  suitalde. 

I  Abstract  of  a  paper  published  in  the  London, 
Edinburgh  and  Dublin  Philosophical  Magaiine,  Vol.  40, 
November,  1895.] 

*  Pldloaophical  Maiin'.iiie.  Vol.  M,  p:igo  47,  ISn.'n 


ON  THE  EXISTENCE  OF   THE  SULPH- 
OXYANTIMONIATES. 


By  LEROY  W.  McCAY. 


The  recent  appearance  of  Dr.  Bohuslav 
Brauner's  paper  on  the  action  of  hydrogen 
sulphide  on  solutions  of  antimonic  acid* 
induces  me  to  publish  the  following  pre- 
liminary notice  respecting  my  own  work 
on  the  same  subject : 

ra.vimelsbkrg's  salt. 

In  the  year  1841,  in  an  article  upon  the 
sulphantimoniates  and  sulpharseniates,t 
Rammelsberg  describes  a  remarkable  salt 
which  he  obtained  by  acting  on  pentasul- 
phide  of  antimony  with  cold,  moderately 
concentrated  potassium  hydroxide.  The 
potassium  metantimoniate  which  sepa- 
rated out  as  a  heavy  white  powder  on 
treating  the  pentasulphide  of  antimony 
with  potassium  hydroxide  was  removed 
by  filtration,  and  the  filtrate  concentrated 
by  evaporation.  The  hot  liquid  thus  ob- 
tained yielded  on  cooling  long,  needle- 
shaped  crystals  of  a  colorless  salt  which 
bore  no  resemblance  to  the  ordinary  jjotas- 
sium  sulphantimoniate.  The  following  is 
Rammelsberg's  analysis : 

Potassium,       23.400J  '/<> 


Antimony, 

37.803 

Sulphur, 

18.195 

Oxygen, 

7.298 

Water, 

13.304 

100.000 
Rammelsberg  regarded  the  compound 
as  a  double  salt,  and  wrote  its  formula 
•2  (K,  Sb  SJ  +  9  H.,  0+2  (K  Sb  Oj +H.,  0. 
A  salt  having  such  a  composition'would, 
according  to  Rammelsberg,  require  : 
Potassium,       23.002  % 
Antimony,      37.863   " 

*Transactions  of  the  Chemical  Society,  1895,  p.  527. 

•lAnn.  d.  Phy.  u.  Chem.,  32,  p.  193. 

JHis  second  determination  of  potassium.  I  take 
this  figure  rather  than  the  other  (22.(i0)  because  it 
makes  the  results  found  agree  better  with  those  de- 
niundod  by  theory. 
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Sulphur, 
Oxygen, 
Water, 


18.889  % 

7.043  " 

13.203   " 


100.000 

It  will  be  observed  that  these  2)ercentages 
agree  remarkably  well  with  those  found. 

The  peculiar  composition  of  this  salt 
did  not  fail  to  surprise  Rammelsberg.  In 
discussing  the  matter  he  states  definitely 
that  it  is,  with  one  exception,*  the  only 
compound  of  the  kind  known  to  the 
chemist. 

The  results  of  my  studj'  of  the  action 
of  sulphuretted  hydrogen  on  solutions  of 
antimonic  acid,  a  matter  which  has  en- 
gaged my  attention  off  and  on  ever  since 
the  appearance  of  my  paper  on  the  action 
of  sulphuretted  hydrogen  on  solutions  of 
arsenic  acid,t  have  led  me  to  believe  that 
the  salts  of  sulphoxyantimonic  acid  are 
capable  of  existing.  I  have  felt  convinced 
for  a  number  of  years  that  the  formation 
of  the  mixture  of  antimony  pentasulphide, 
antimony  trisulphide  and  sulphur  which, 
under  ordinary  circumstances,  is  always 
formed  when  sulphuretted  hydrogen  is 
permitted  to  bubble  through  acidified  so- 
lutions of  antimonic  acid,  can  be  explained 
in  a  manner  perfectly  analogous  to  that  in 
which  the  mixture  of  arsenic  jjentasul- 
phide,  arsenic  trisulphide  and  sulphur  is 
accounted  for  when  sulphuretted  hydro- 
gen acts  on  acidified  solutions  of  arsenic 
acid.  A  great  deal  of  work,  however,  sat- 
isfied me  that  it  would  be  impossible  to 
solve  the  problem  by  merely  considering 
the  products  formed  during  the  interaction 
of  the'  sulphuretted  hydrogen  and  anti- 
monic acid  under  different  circumstances, 
consequently  I  decided  to  make  a  number 
of  experiments  with  the  view  of  settling 
definitely  whether  the  salts  of  sulphoxan- 

*Aiiierican  Chemical  Journal,  Vol.  x,  No.  6. 

+Berzplius  has  described  a  salt  of  woin-ani  to 
which  he  assigns  the  formula,  K,  W  S4  +  Kj  W  O4. 
Trait6  de  Cheniie,  2  ed.,  Ill,  p.  197. 


timonic  acid  could  be  prepared.*  By  ex- 
amining into  their  properties  and  reac- 
tions I  hoped  to  obtain  an  insight  into 
the  mechanism  of  the  changes  which, 
until  recently,!  have  been  fully  as  myste- 
rious as  those  relating  to  the  interaction  of 
sulphuretted  hydrogen  and  arsenic  acid 
used  to  be. 

It  wa,s  while  endeavoring  to  prepare  the 
barium  salt  of  monosuli)hoxyantimonic 
acid  that  I  ran  across  the  article  of  Ram- 
melsberg above  referred  to.  A  mere  glance 
at  the  formula  proposed  by  him  for  his 
double  salt  persuaded  me  that  it  was  one 
of  the  suspected  sulphoxyantimoniates — 
not  the  particular  one  I  was  looking  for, 
but  still  a  suli^hoxy-compound.  It  will  be 
seen  that  the  dualistic  formula  2  (K3  Sb  S^) 
-f  9  H,  0  +  2  (^K  Sb  O,)  +  H,  0  can  be 
written  K,  Sb,  O,.  S^  -|-  5  H,  0—i.  e.,  we 
can  regard  the  compound  as  a  sulphoxy- 
salt  of  the  pyro-form.  Using  the  more 
recent  atomic  weight  determinations^  in 
the  calculation,  a  salt  of  this  composition 
would  require : 


K, 

23.59  % 

Sb., 

36.27  " 

0. 

7.24  " 

s. 

19.33  " 

5H,0 

13.57  " 

100.00 
These  figures  are  practically  the  same 
as  those  found  by  Rammelsl^erg.  But 
another  possibility  suggests  itself.  The 
Rammelsberg  salt  can  be  regarded  as  a 
second arj'^  potassium  orthodisulphoxyan- 
timoniate— K,  H  Sb  0,.  S.,  +  2  H.,  O.  Since 
the  days  of  dualism  are  about  past,  and 
our  modern  conceptions  concerning  the 
make  up  of  double  salts  are  quite  diflCer- 
ent  from  what  they  were  when  Rainmels- 

*  According  to  Feit  and  K  ubierschky  the  sulphox- 
antiinoniates  are  incapable  of  existing  atordinary 
temperatures.    Ber.,  1888,  21,  ItiSO. 

tBrauner.    hoc.  cit. 

I  Classen:  Quant.  Analy.  Cbeuiic,  s"^.,  Aufl.  Also 
Sb  =  120. 
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berg  published  his  article  on  the  sulph- 
antimoniates  and  sulpharseniates  the  ideas 
here  thrown  out  would  seem  to  be  per- 
fectly reasonable. 

PREPARATION   OF   THE   SALT. 

The  matter  is  one  of  intense  interest,  and 
in  as  much  as  a  proof  of  the  existence  of 
the  sulphoxyantimoniates  would,  as  before 
intimated,  serve  to  cast  a  great  deal  of 
light  upon,  if  not  completely  account  for, 
the  peculiar  conduct  of  antimonic  acid 
when  treated  with  sulphuretted  hydrogen, 
it  seemed  wise  to  repeat  Rammelsberg's 
experiments  and  examine  the  salt  in  de- 
tail. A  revision  of  his  work  apjtears  all 
the  more  desirable  when  we  consider  the 
fact  that  over  one  half  a  century  has  elai)s- 
ed  since  the  attention  of  the  chemical 
world  was  called  to  the  existence  of  the 
salt. 

I.  Pentasulphide  of  antimony,  jjrepared 
by  precipitating  a  solution  of  .Schlippe's 
salt  with  sulphuric  acid,  was  washed,  dried 
and  treated  with  a  sufficient  amount  of 
cold,  moderately  concentrated  potassium 
hydroxide  to  produce  complete  decom- 
position. After  standing  about  twenty- 
four  hours  the  dirty  white  precipitate  of 
potassium  metantimoniate  was  filtered  off 
and  the  filtrate,  in  a  porcelain  dish,  evap- 
orated on  the  water  bath  until  signs  of 
crystallization  were  observed.  The  source 
of  heat  was  now  removed,  the  dish  with 
its  contents  placed  in  a  cool  spot  and  the 
crystallization  allowed  to  proceed.  In  the 
course  of  twelve  hours  there  had  separated 
out  a  n^umber  of  semi-spherical  aggregates 
made  up  of  needle-shaped  crystals  grouped 
in  concentric  radiating  clustres.  The  dia- 
meters of  some  of  the  aggregates  were  fully 
one  centimetre.  The  mother  liquor  was 
poured  off,  and  the  crystals  freed  as  far  as 
possible  from  that  adhering  to  them  Ijy 
first  bringing  them  into  a  large  Gooch  cru- 
cible made  of  platinum,  joining  this  up  in 
the  ordinary  way  with  the  water  pump 
and  sucking  them  until  all  spraying  at  the 


bottom  of  the  crucible  had  ceased.  They 
were  then  pressed  again  and  again  between 
folds  of  filter  paper  until  they  no  longer 
stained  the  same  and  finally  dried  in  a 
vacuum  over  caustic  lime.  They  were  of 
a  straw  yellow  color.  The  following  are 
the  results  of  my  analyses  of  the  salt : 

Potassium,  23.10    

Antimony,  36.97    36.60    

Oxygen, 

Sulphur, 18.64    

Water,  13.79 

These  j^ercentages  are  to  all  intents  and 
purposes  the  same  as  those  found  by  Ram- 
melsberg. 

The  salt  kept  for  a  long  time  in  a 
vacuum  over  caustic  lime  without  under- 
going decomposition,  but  in  the  air,  espe- 
cially when  this  was  moist,  the  crystals 
soon  became  sugar-brown,  then  red  and 
finally  crimson.  However,  they  did  not 
deliquesce  or  crumble  to  pieces,  but  re- 
mained apparently  dry  and,  as  far  as  form 
was  concerned,  intact.  When  freshly  pre- 
pared the  salt  was  completely  soluble  in 
water,  but  when  it  had  become  reddish 
there  was  always  a  small  residue  which 
refused  to  dissolve.  This  residue  appeared 
to  be  sulphide  of  antimony. 

II.  In  order  to  obtain  a  larger  quantity 
of  the  salt  I  treated  64  grams  of  antimony 
pentasulphide  (Golden  Sulphur — Merck 
&  Co.),  in  an  Erlenmeyer  flask  of  about 
650  cm''  capacity,  with  46  grams  of  potas- 
sium hydroxide  (87.4  %  K  0  H)  dissolved 
in  250  cm^  of  water.  The  flask  was  corked, 
violently  shaken  every  now  and  then,  and 
allowed  to  stand  in  a  cool  place  for  twenty- 
four  hours.  The  potassium  metantimo- 
niate was  filtered  off,  and  the  reddish 
filtrate  evaporated  in  a  large  porcelain 
dish  on  the  water  bath  until  signs  of  crys- 
tallization appeared.  The  source  of  heat 
was  now  removed,  and  the  crystallization 
allowed  to  proceed  on  the  bath.  The 
yield  here  was  much  larger  than  in  the 
first  case.     There  were  no  semi-spherical 
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aggregates  formed  ;  tlie  crystals  separated 
out  more  as  individuals,  and' they  were 
longer  and  thicker  than  the  first  obtained. 
Some  were  as  long  and  as  thick  as  an  ordi- 
nary pin.  The  mother  liquor  was  re- 
moved and  the  salt  dried  as  described 
under  I.  The  above  quantities  of  anti- 
mony pentasulphide  and  })otassium  hy- 
droxide were  used  because  it  seemed  prob- 
able that  the  salt  might  be  formed  in 
accordance  with  the  eq. ;  2  Sb.,  S.^+9  K  0  H 
=  K.,  H  Sb  0.,  S.,  -h  K  Sb  0,  +  -iK,  SIj  S,  + 
4H2  0.*  On  concentrating  the  filtrate  a 
second  crop  of  crystals  was  obtained. 

ANALYSIS. 

Potassium,  23.01 

Antimony,  86.69 36.97 

Oxygen,        • ■ 

Sulphur,       18.38 18.57 

Water,  13.27  13.38  13.32 

SECONDARY    POTASSIUM     ORTHODISULPHOXY- 
ANTIMONIATK. 

The  question  now  arises,  what  is  this 
salt?  As  I  have  already  indicated,  there 
are  three  possibilities.  It  is  either  (a)  a 
double  salt,  (b)  a  pyrosulphoxy-salt  or  (c) 
a  secondary  orthodisulphoxyantimoni- 
ate.  The  chances  of  its  being  a  double  salt 
in  the  Rammelsberg  sense  are  extremely 
improbable,  for  from  our  modern  stand- 
point a  dualistic  conception  in  regard  to 
the  composition  of  a  compound  is  scarcely 
permissible  when  the  constitution  can  be 
equally  well  expressed  by  means  of  a  uni- 
tary formula.  If  we  define  a  double  salt 
to  be  a  polybasic  acid  in  which  the  hydro- 
gen is  partly  or  wholly  replaced  by  equiv- 
alent amounts  of  two  metals,  the  com- 
pound in  question  will  be  removed  at 
once  from  the  class  of  double  salts.  This 
must  be  so,  for  the  salt  contains  but  one 
metal.     This  fact,  along  with  the  occur- 

*2  Sbs  Ss  +  9  K  O  H  ^  3  K„  H  Sb  Go  So  +  K.j  Sb  S4  +  3  H2  O. 
A  portion  of  the  salt,  however,  owing  to  it.s   in- 
stability, decomposes— splitting  up  into  potassium 
metantimouiate  and  potassium  sulphantimoniatc  : 
•2  (R2  H  Sb  Oj.S.)  =  K  Sb  O3  +  K3  Sb  S4  +  H.^  O. 


rence  together  in  a  compound  of  an  oxy — 
and  a   sulpho-acid  of  the  same  element 
puzzled  Rammelsberg,  and  he  is  very  care- 
ful to  point  out  that,  with  one  possible 
exception,*  the    phenomenon   is  unique. 
Is   it    a    ])yrosul[)hoxy-compound?     We 
have  no  definite  means  for  deciding  against 
this  view,  but  there  is  no  reason  why  we 
should  assign  to  tlie  salt  the  more  complex 
pyro-structure    when    the    facts    can  be 
equally  well  accounted  for  by  regarding 
it  as  a  simple  ortho-compound.     The  salt 
exhibits  the  characteristics  of  a  sulphan- 
tinioniate  far  more  than  it  does  those  of 
an  oxyantimoniate.     As  far  as  I  can  dis- 
cover no  pyrosuli)hantimoniates  have  ever 
Ijeen  prepared,    Avhereas   the   ortho-com- 
pounds are  well  known,  hence  it  would 
l)e  gratuitous  to  write  the  formula  for  the 
salt  K,  Sb,  0,  S,  -f  5  H.,  0.      When  heated 
it  acts  precisely  as  a  secondary  ortho-salt 
would  be  expected  to  behave.     At  110°  it 
loses  very  little  water — only  a  few  milli- 
grams.    When  kept,  however,  for  about 
two  hours  at  150°  four-fifths  of  the  water 
escapes.     At  250-260°  the  last  traces  of 
water  evolved  and  the  salt  is  yellow  and 
anhydrous. 

As  proof  of  my  statement  I  offer  the 
following  determinations  of  the  water  in 
a  sample  of  the  salt : 
0.8474  gram  salt  was  kept  at  a  temperature 
of  145-150°  for  2  hrs.  and  then  weighed.  It 
was  again  })laced  in  the  air  bath  and  kept 
tit  145-160°  for  U  hrs.  The  weight  re- 
mained constant.  The  loss  amounted  to 
0.0888  gram  =  2.74  %  B.,0.  10.48^  +  2.74 
=  13.22  9'r.  H.^  0,  while  theory  demands 
13.57. 

The  determination  was  made  a  second 
time  with  0.8407  gram  salt.  At  145-150° 
it  lost  10.68  '/,  H,  O,  and  at  250-260°  2.70 
'/r.  H,  O.  10.68  -f  2.70  -  13.38  %  H,  O. 

Assuming  then  that  the  water  which  es- 

*Beizelius'  K.2WO4  +  K^  W  S4  is  undoubtedly  a  sul- 
phoxywolframate— J\o  W  OjS.,.  I  hope  I0  exaniiuo 
this  compouiKj  soon, 
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capes  at  140-150°  is  water  of  crystallization, 
while  that  evolved  at  250-260°  is  water  of 
constitution,  the  simplest  and  most  con- 
sistent formula  we  can  assign  the  com- 
]X)und  is  unquestionably  K,  H  Sb  O.  S,  + 
2  H,  O.  In  other  words  it  is  the  secondary 
potassium  salt  of  orthodisulphoxyanti- 
monic  acid* 
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REACTIONS. 

The  hydroxides  of  the  alkaline  eartli 
metals  produce  in  aqueous  solutions  of 
the  salt  white  precipitates  which  on  stand- 
ing become  crystalline.  Silver  nitrate 
gives  a  jet  black,  copper  sulphate  a  dark 
red  and  lead  acetate  a  cherry  red  precip- 
itate. The  two  latter  precipitates  become 
black  on  standing.  The  precipitates  do 
not  appear  to  be  sulphoxy  compounds. 

If  an  aqueous  solution  of  tlie  salt  be 
treated  with  a  few  drops  of  acetic  acid  a 
very  small  amount  of  sulphuretted  hydro- 

*K.  Preis  has  prepared  the  tertiary  sodium  saU  of 
orthodisulphoxyarsenie  acid,  Niij  As  OnSo  +  10  HoO. 
Ann.  d.  Chem.  2.57,  p.  184. 


gen  is  evolved  ;  the  liquid  becomes  orange 
in  color,  but  it  remains  perfectly  clear  for 
days.  If  the  flask  containing  the  solution 
be  corked  immediately  after  the  addition 
of  the  acid,  and  well  shaken,  the  sulphur- 
etted hydrogen  evolved  is  soon  absorbed, 
and  so  completely  that  the  atmosphere  of 
the  flask  is  without  action  on  acetate  of 
lead  paper.*  When  hydrochloric  acid  is 
added  to  a  solution  of  the  salt  a  mixture 
of  antimony  pentasulphide,  antimony  tri- 
sulphide  and  free  sulphur,  along  with 
some  antimony  pentoxide  and  antimony 
trioxide  is  precipitated,  while  small 
amounts  of  antimony  pentoxide  and  anti- 
mony trioxide  remain  in  solution.  The 
more  acid  is  added,  care  being  taken  not 
to  add  enough  to  attack  the  sulphides,  the 
more  pentoxide  and  trioxide  remain  dis- 
solved. In  this  case  also  traces  of  sul- 
phuretted liydrogen  escape,  but  if  the  ex- 
periment be  conducted  in  a  closed  flask 
which  is  occasionally  well  shaken,  the  gas 
is  after  a  short  time  completely  absorbed. 
In  my  qualitative  study  of  the  action  of 
acids  on  solutions  of  the  salt  I  proceeded 
as  follows :  The  salt  (about  one  gram ) 
was  placed  in  a  small  flask,  dissolved  in 
water  (100  cm''),  hydrochloric  acid  (5-10 
cm')  added,  and  the  flask  corked  and  vio- 
lently shaken.  After  standing  until  the 
supernatant  li(|uid  was  clear,  the  red  pre- 
cipitate was  filtered  off',  washed  thoroughly 
with  water  to  remove  the  hydrochloric 
acid,  and  then  again  and  again  with  alco- 
hol and  carbon  bisulphide.  The  alco- 
hol and  carbon  bisulphide  washings  were 
collected  separately  and  evaporated.  A 
residue  of  sulphur  remained.  The  red 
precipitate,  now  free  from  sulphur,  was 
extracted  with  a  strong  solution  of  tartaric 
acid  and  then  washed  with  water  to  remove 
this.  The  tartaric  acid  extract  proved  on  fur- 
ther examination  to  contain  considerable 

•This  i-emarkable  reaction  would  seem  to  indi- 
cate that  the  sulphoxy-acid  is  capable  of  existing  in 
the  free  state. 
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quantities  of  the  pentoxide  and  trioxide. 
Since  relatively  large  amounts  of  sulphur 
were  removed  by  the  alcohol  and  carbon 
bisulphide,  the  red  precipitate  must  of 
course  have  contained  antimony  trisul- 
phide.  One  part  of  the  original  filtrate 
from  the  red  precipitate  was  tested  for  an- 
timony pentoxide  with  potassium  iodide, 
according  to  Bunsen's  method.  0n  the 
addition  of  a  few  crystals  of  this  salt  to 
the  liquid  it  became  reddish  brown.  To 
the  other  portion  silver  nitrate*  in  excess 
was  added,  then  potassium  hydroxide  and 
finally  ammonia.  A  heavy  black  precipi- 
tate insoluble  in  ammonia  separated  out, 
showing  the  presence  of  antimony  trioxide. 
The  sulphoxyantimonic  acid  then,  set  free 
upon  the  addition  of  a  mineral  acid  to  an 
aqueous  solution  of  the  Rammelsbergsalt, 
undergoes  decomposition  at  once,  and 
apparently  according  to  the  following 
scheme : 

8  H3  SbO,S,+12  H,  0=Sb,S5+2  Sb,S,H- 
5  S-f-H^  Sb  0,-f  H3  Sb  O^-f  21  H,  O.t 

Of  course  a  great  deal  will  depend  upon 
the  strength  of  the  solution,  the  concen- 
tration of  the  mineral  acid  and  the  tem- 
perature, but  the  equation  will  serve  to 
give  a  fair  idea  of  the  reaction.  The  pres- 
ence of  antimony  pentoxide  in  the  red 
precipitate  and  in  the  filtrate  from  it  is  a 
matter  in  regard  to  which  I  am  not  quite 
clear.  Judging  from  what  occurs  in  the 
corresponding  ease  of  the  sulphoxy-com- 
pounds  of  arsenic  one  would  expect  only 
a  separation  of  the  trioxide.J     I  am  de- 


*ln  making  this  test  of  Rose,  the  formation  of 
silver  cliloiide  does  not  seeiu  to  interfere  in  ttie 
least  witti  the  reaction,  proTided  one  uses  enough 
of  the  reagents— especially  of  ammonia. 

+ 1  venture  to  predict  that  the  orthodisulphoxy- 
antimonic  acid  first  splits  up  into  orthomonosul- 
l)hoxyantimonic  acid  and  sulphuretted  hydrogen, 
and  that  it  is  owing  to  the  interaction  of  these  two 
compounds  along  with  water  that  the  complex  mix- 
ture of  sulphides,  oxides  and  sulphur  is  due: 
8  H3  SbOjSj  +12H20  =  8H3Sb03.  S  +  SU2S-|-4(H20). 

X  An  analogous  decomposition,  however,  was  ob- 
served by  JVlicbaelis  in  the  case  of  ordinary  sul- 
phoiyphosphoric  acid.    Berichte,  1872.    4. 


voting  much  time  to  a  study  of  this 
remarkable  reaction  and  will  reserve  a 
further  discussion  of  it  for  a  future  time 
when  I  hope  to  publish  the  results  of  my 
examination  of  the  action  of  sulphuretted 
hydrogen  on  acid  solution  of  antimonic 
acid.  In  the  light  of  the  elaborate  and 
excelleiat  work  recently  done  by  Dr. 
Brauner  and  that  shed  on  the  subject  by 
the  above  considerations  in  regard  to  the 
existence  of  the  sulphoxyantimoniates, 
the  rationale  in  general,  if  not  in  detail,  of 
the  action  of  sulphuretted  hydrogen  on 
antimonic  acid  solutions  can  no  longer  be 
regarded  as  a  mystery. 

[Published  in  the  American  Chemical  Journal,  Vol. 
xvii.,  No.  10,  1895.] 


UEBER  DIE  ARTEN  DER  CONJUNCTIV- 

SATZE  IN  DEM  GEDICHT  "  DIU 

KLAGE." 


By  J.  p.  HOSKINS. 


The  jjresent  work  which  is  intended  to 
form  a  contribution  to  the  historical  syn- 
tax of  the  German  language  has  for  its 
subject  the  subjunctive  sentence  in  the 
Nibelungen  Klage. 

Starting  out  from  the  point  of  view  that 
the  sentence  as  such,  is  the  real  syntactical 
unit,  the  author  gives  in  the  first  eight 
pages  of  the  introduction  his  classification 
of  the  su))junctive  sentence  as  found  in  the 
Klage,  dividing  it  not  only  in  reference  to 
the  use  or  meaning  of  the  subjunctive  but 
also  in  regard  to  the  form  of  the  sentence  : 
i.  e.,  to  the  order  of  words  in  the  sentence. 
The  remainder  of  the  introduction  is  de- 
voted to  two  minor  investigations :  The 
first  considers  the  use  of  the  subjunctive 
mood  in  the  different  manuscripts  which 
contain  the  Klage.  The  second  deals  with 
the  influence  of  the  rhyme  on  the  use  of 
the  moods.  In  both  cases  the  results  are 
negative  as  the  differences  noted  are  not 
great  enough  to  warrant  general  conclu- 
sions. 
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Part  I.  takes  uptlie  aiuiple  or  independ- 
ent sentence.  According  to  meaning  the 
sentences  are  either  optative  or  potential 
and  under  these  two  heads  the  different 
tenses  and  their  meaning  are  considered, 
especial  attention  being  called  to  the  use 
of  the  auxiliary  verbs  and  the  various  par- 
ticles which  accompany  them. 

On  the  formal  side  the  sentences  are 
classified  accordingly  as  they  show  the  so- 
called  regular,  the  inverted  or  the  trans- 
posed order.  These  types  are  shown  to  be 
the  dominant  ones.  The  few  exceptions 
are  then  considered  and  the  reasons  for 
the  various  deviations  noted  as  far  as  pos- 
sible. 

Part  II.  which  constitutes  the  greater 
part  of  the  work,  has  to  do  with  the  de- 
pendent or  complex  sentence.  The  same 
general  lines  are  followed  out  as  in  Part  I. 
All  the  uses  of  the  subjunctive  mood  in 
the  dependent  sentence  can,  as  far  as  their 
meaning  is  concerned,  l^e  traced  l)ack  to 
the  optative  or  potential  use  of  the  same 
mood  as  it  is  exemplified  in  the  simple 
sentence.  Accordingly  the  same  twofold 
classification  is  observed  here  and  under 
the  optative  use  of  the  subjunctive  we  find 
the  sentence  expressing  purpose  and  the 
concessive  sentence  treated.  Under  the 
head  of  the  potential  use  all  the  other 
dependent  subjunctive  sentences  aregroup- 
ed,  the  principal  classes  being  the  con- 
ditional sentence,  sentences  after  a  negation 
in  the  governing  clause,  and  sentences  in 
indirect  discourse.  Besides  the  tenses  and 
their  meaning,  the  sequence  of  tenses  is 
treated  in  all  the  groups. 

A  number  of  paragraphs  are  then  de- 
voted to  the  position  of  the  dependent 
sentence  and  it  is  shown  that  the  depend- 
ent sentence  follows  the  governing  sentence 
in  all  groups  except  the  concessive  and 
conditional  sentences.  Here  the  depend- 
ent sentence  can  often  precede  the  one 
upon  which  it  depends. 

In   regard    to    the    order   of   words   in 


the  dependent  subjunctive  sentence  the 
author  shows  that  the  type  of  sentence 
used  depends  upon  the  fact  whether  the 
dependent  sentence  is  connected  by  a  con- 
junction or  other  connecting  word  (inter- 
rogative pronoun,  etc.),  with  the  governing 
one  or  not.  In  the  former  case  the  so- 
called  transposed  order  is  the  rule  although 
the  exceptions  are  very  numerous.  Where 
no  conjunctions  or  connecting  word  is 
present  the  sentences  show  either  the  reg- 
ular or  the  inverted  order  according  to  the 
rules  which  govern  the  simple  sentence. 
The  deviations  from  these  types  are  in 
almost  all  cases  traceable  to  the  exigencies 
of  the  rhythm  or  the  rhyme. 

[Inaugural  Dissertation,  BerUn,  1895.] 


WILLIAM  \A^ORDSWORTH. 


By  T    W.  HUNT. 


In  this  article,  Professor  Hunt  discusses, 
at  some  length,  Wordsworth's  theory  of 
poetry  ;  his  view  of  nature,  and  the  salient 
characteristics  of  his  verse,  ethical,  emo- 
tional and  intellectual,  not  forgetting,  how- 
ever, to  emphasize  those  mental  and 
literary  limitations  of  which  every  candid 
critic  must  be  aware.  S2)ecial  attention  is 
given  to  the  opposition  which  his  new 
poetic  theory  evoked  ;  to  the  justification 
of  his  peculiar  conception  of  the  natural 
world  against  the  charge  of  Pantheism; 
to  the  Hebraic  gravity,  the  essential  emo- 
tiveness,  and  the  psychological  elements  of 
his  verse  as,  also,  to  his  acknowledged 
lack  of  those  deeper  impulses  and  larger 
outlooks  that  mark  the  work  of  our  high- 
est poets. 

[In  Bibliotheca  Sacra,  January,  1896.] 


FICTION  AS  A  COLLEGE  STUDY. 


By  BLISS  PERRY. 


Recent  discussions  of  the  importance  of 
fiction  as  a  literary  form  suggest  the  ques- 
tion of  its  educational  value.  Experiments 
by  teachers  of  English  seem  to  prove  that 
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compared  with  other  types  of  imaginative 
literature,  prose  fiction  more  readily  stim- 
ulates the  attention  of  students,  and  affords 
at  least  as  wide  a  range  of  material  for  the 
study  of  expression.  College  courses  in 
fiction  may  be  devoted  to  the  historical 
development  of  the  novel,  to  the  direct 
criticism  of  contemporary  work,  or  to  the 
gesthetic  principles  involved  in  the  art  of 
fiction.  While  the  first  two  of  these  meth- 
ods have  some  obvious  advantages,  espec- 
ially for  advanced  students,  it  is  important 
that  beginners  should  be  grounded  in  the 
laws  of  the  art.  These  are  to  be  formu- 
lated after  an  examination  of  the  relations 
of  prose  fiction  to  poetry  and  the  drama, 
as  media  of  expression,  and  an  analysis 
of  character-drawing,  plot  and  setting  in 
works  of  fiction  that  have  stood  the  test 
of  time.  Some  such  mastery  of  i^rinciples 
is  to  be  insisted  upon,  in  view  of  the  pres- 
ent need  of  an  intelligent  conception  of 
the  aim  and  scope  of  the  novel. 

[Abstract  of  a  piipei-  read  at  the  meeting  of  the 
Modern  Language  Association  of  America  at  New 
Haven,  Conn.,  Dec.  26,  1895.] 


TWO  PASSAGES  IN  ARISTOPHANES'  CLOUDS. 


By  S.  R.  WINANS. 


I.  Lines  175-180  area  much  vexed  pass- 
age. Although  G.  Hermann's  happy  con- 
jecture  (1830)   of   OvfiaTLOv  for    OolfiaTLOv  in 

line  179,  noting  the  customary  sacrifice  in 
the  palaestra,  has  been  adopted  by  nearly 
all  recent  editors,  the  current  interpreta- 
tions of  the  passage  are  still  confessedly 
unsatisfactory.  The  supposed  method  of 
procedure  is  clumsy,  and  the  humor  falls 
short  of  the  climax  expected.  An  expla- 
nation remains,  which  seems  fully  to  clear 
up  the  difficulties. 

First,  the  scene  is  the  school  itself,  not 
the  palaestra.  The  audience  must  assume 
the  school  as  the  scene,  for  the  palaestra 
is  not  mentioned  or  suggested  till  the  end. 

Secondly,  the  modus  operandi  is  not  phys- 
ical, tactual,  but  magical — in  short,  it  is 


sorcery.  Socrates  of  the  play  is  a  multiple 
character.  I^ike  the  demon  of  Scripture 
his  real  name  is  Legion ;  he  stands  for 
every  sort  of  sophist  and  theosophist, 
pliysicist,  charlatan,  and  wizard.  See  the 
list,  lines  331-3.  Witchcraft  was  a  notion 
familiar  to  the  audience,  and  popular  belief 
in  it  was  extensive.  The  only  definite  idea 
Strepsiades  has  about  the  school  is  that 
some  species  of  the  Black  Art  is  practised 
and  taught  there,  and  he  is  continually 
seeking  for  a  sign.  Note  189-190,  215,  et 
ai,  and  at  749  his  despairing  proposal  to 
buy  a  Thessalian  witch. 

The  underlying  motive  of  the  whole 
longer  passage  133-180  is  a  lampoon  on 
the  scientists.  So  here,  while  an  older 
pupil  plays  upon  the  verdancy  of  the  new 
comer,  the  poet  at  the  same  time  hits 
at  the  mathematicians  and  astronomers. 
iiraXajxyjcraTo,  176,  is  distinctly  a  cue  word. 
The  recourse,  then,  is  to  magic,  mathemat- 
ical magic — the  distance-taking  of  the 
famous  geometer  Thales  extended  to  taking 
things  from  a  distance.  The  skewer,  178, 
is  used  of  course  on  account  of  its  strong 
natural  affinity  for  meat,  itjiatpeiv  was  a 
mathematical  term,  with  good  punning 
j>ossibilities,  '  subtract,'  '  abstract.' 

To  translate  : 

Pupil. — '  Last  night  at  supper-time  we  had  no 
food. 

SxRErs. — I  see.  Now  tell  me  quick  his  trick  for 
bread. 

P.  — Upon  the  table  some  fine  dust  he  spread, 
Next  bent  a  skewer,  made  dividers  neat — 

[No  lacuna,  but  a  solemn  pause ;  twirls 
the  imaginary  compasses,  draws  lines, 
takes  directions,  then  points  off' — triumph- 
antly.] 

From  the  Palaestra  he  deduced  our  meat. 
S. — 'Tis  wonderful  !  Old  Thales  is  outdone.' 
The  allusion  to  Thales  now  gets  a  better 
point.  He  is  ajDostrophized  not  as  the 
sage,  but  as  the  geometer  who  calculated 
eclipses  and,  in  the  popular  belief,  taught 
the  Egyptians  how  to  take  the  height  of 
their  pyramids.     It  is  as  if  an  American 
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appealed  to  Ben  Franklin  not  as  Poor 
Richard,  but  in  his  great  act,  eripuitfuhnen 
caelo. 

II.  Line  1474.  The  line  is  genuine.  No 
adequate  motive  for  foisting  in  such  a  line 
is  suggested.  It  points  to  a  humorous 
feature  of  the  scene  which  has  not  been 
understood. 

Dinos,  '  Volution,'  is  the  new  cosmic 
force  of  the  school  ;  Dinos  has  dethroned 
Zeus  (381).  The  scholiast  tells  us  dinos 
was  also  the  name  of  a  big  top-shaped 
earthen  jar.  Now  we  are  not  to  sujipose 
(with  the  scholiast)  that  Socrates  had  such 
a  jar  in  his  school,  or  that  Sti'epsiades 
really  confounds  the  piece  of  pottery  and 
the  new  deity.  In  the  scene  he  is  still 
before  his  own  house.  Aforetime  he  has 
had  statues  of  the  Gods — one  of  Poseidon 


(83),  one  of  Hermes,  like  every  pious 
Athenian,  at  his  house-gate  (1478 ;  cf 
Thucyd.  vi.  27). 

Poor  emancipated  Strepsiades  is  deii- 
cient  in  'cosmic  enthusiasm.'  'Compelling 
forces  '  and  '  streams  of  tendency  '  are  too 
intangible  for  his  faith  to  grasp,  and  he 
has  invented  a  statue  of  his  god. 

In  place  of  Hermes  at  his  house-gate 
stands  a  big  earthen  Su'os,  his  best  attempt 
to  figure  forth  the  new  cosmic  deity, '  Volu- 
tion,' '  in  the  marble  undecaying.' 

At  1472,  Strepsiades  undergoes  a  revul- 
sion of  feeling ;  catching  sight  of  his  Au/os 
statue  (o-e  1474)  he  smashes  it  into  bits, 
re-erects  his  prostrate  Hermes,  and  before 
it  bends  the  knee  in  prayer  (1478  ff'.). 

[Abstract  of  Notes  in  Amer.  Journal  of  Pfiilolngy 
xvi.,  1.,  where  the  passage,  60-78,  also  is  iMscussed.J 


NOTES. 


Studies  from  the  Princeton  Psychological 
Laboratory,  by  J.  Mark  Baldwin,  H.  C. 
Warren  and  W.  J.  Shaw.* 
Five  papers  in  all,  giving  the  output  of 
the  new  laboratory  for  the  first  year. 
7\.mong  the  results  of  mostinterest  reported 
in  these  studies  may  be  mentioned  the 
following  :  The  relative  falling  off  in  the 
accuracy  of  memory  after  intervals  of  10, 
20,  and  40  minutes  is  shown  by  curves,  the 
thing  remembered  being  square  magni- 
tudes exhibited  to  large  classes  of  students. 
A  contrast  effect  of  squares  of  different 
sizes  shown  simultaneously  to  the  eye  was 
discovered,  as  reported  in  a  detailed 
'  Study.'  It  was  found  that  the*distance 
between  two  squares  of  different  sizes 
can  not  be  accurately  bisected  by  the  eye. 
There  is  a  constant  error  in  judgment 
toward  the  smaller  square  whether  the 
two  be  arranged  horizontally  or  vertically. 
And  the  error  in  finding  the  midpoint 
increases  as  the  disproportion  between  the 

*Paycholo(iical  Review,  May,  189.).     Keprintcrt  hi   No. 
2,  of  Princeton  Contributions  to  Pn/jcliologi/. 


two  squares  becomes  greater,  but  always 
in  the  same  direction.  This  was  tested  by 
different  methods,  one  of  which  was  de- 
signed to  rule  out  the  effect  of  eye-move- 
ments. Another  'Study'  on  'Types  of 
Reaction '  reports  two  cases  of  reagents 
who  give  shorter  '  sensory  '  than  '  motor  ' 
reactions.  Professor  Baldwin,  the  author 
of  this  paper,  accounts  for  these  cases,  and 
earlier  ones  on  the  general  view  of  mental 
types  founded  on  recent  cases  of  aphasia. 
The  last  '  Study  '  is  by  Mr.  H.  C.  Warren 
on  '  Sensations  of  Rotation.' 

The  Origin  of  a  '  Thing '  and  its  Nature  :   J. 

Mark  Bal'dwiu.* 

This  paper  is  a  discussion  of  the  prob- 
lem as  to  how  far  the  theory  of  the  origin 
or  natural  history  of  a  thing  can  give 
an  adequate  statement  of  its  nature  and 
value  in  the  system  of  the  world.  It 
aims  to  bring  to  the  bar  the  claim  of  the 
evolution  theory  that  it  explains  things 
by  describing  their  history  in  a  develop- 

*  In  the  Psjjcholoyical  Review  for  Nov.,  1895.  Reprinl  - 
ed  lu  Princeton  Contributions  to  Pst/chotogt/,  No.  3. 
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ing  series.  The  author  propounds  a  dis- 
tinction between  the  '  retrospective  '  and 
the  '  prospective  '  points  of  view,  claiming 
that  tlie  evolutionist  takes  exclusively  the 
former ;  but  since  all  growing,  develojiing, 
things  are  never  exhausted  at  any  stage 
to  which  their  career  has  already  attained, 
more  career  is  always  to  be  expected.  This 
expectation  of  more  career,  of  further 
development,  supplies  the  '  prospective  ' 
reference  of  reality  ;  and  the  habit  of  mind 
which  looks  forward  rests  on  the  same 
kind  of  experience  of  nature  that  the  his- 
torical or  evolution  habit  of  mind  does. 
And  since  all  reality  is  an  organized  sys- 
tem, whose  career  is  never  finished  in  our 
experience,  we  must  think  also  prospec- 
tively. Under  this  head  the  author  brings 
the  older  conceptions  of  teleology,  intui- 
tion, ethical  values,  the  activity  of  volition, 
etc.,  i.  e..  they  are  all  illustrations  of  thing- 
ing  in  the  '  prosjiective  reference.'  Sys- 
tems of  philosophy  are  criticised  from  the 
point  of  view  gained  from  this  distinction. 
Finally  these  two  habits  or  thoughts  are 
connected  respectively  with  the  two  prin- 
ciples of  organic  and  mental  development 
called  Habit  and  Accommodation  in  the 
author's  recent  work  on  '  Mental  Develop- 
ment.' 

The  Perception  of  two  Points  not  the  Space- 
Threshold:  Guy  Tawney.* 
A  re-examinationf  of  the  sensibility  of 
the  skin  to  differences  of  position  when 
two  points  are  touched  at  slight  distances 
a])art.  A  variety  of  semi-spacial  distinc- 
tions are  discovered  when  the  two  compass 
points  are  nearer  than  can  be  clearly  dis- 
tinguished ;  and  the  writer  takes  these 
vague  judgments  of  size,  direction,  etc.,  to 
indicate  that  the  distance  just  felt  as  two 
stimulations  is  ijot  really  the  '  threshold  ' 
for  space  jjerception,  as  is  generally  sup- 
posed ;  but  that  there  are  indications  of  a 


confused  '  extensity  '  sensation  in  connec- 
tion with  all  touch  stimulations. 


A  series  of  annotated  "  English  Classics  " 
planned  by  Messrs.  Longmans,  Green  & 
Co.,  is  being  published.  A  new  volume 
in  that  series,  "  Scott's  Woodstock,"  edited 
by  Professor  Bliss  Perry,  deepens  the 
impression  made  by  the  earlier  numbers 
that  this  series  is  one  of  unusual  excel- 
lence in  the  editing,  and  will  prove  a  val- 
uable auxiliary  in  the  reform  of  English 
teaching  now  generally  in  progress.  "  The 
works  prescribed  for  reading  are  treated, 
in  every  case,  as  literature,  not  as  texts  for 
narrow  linguistic  study,  and  edited  with  a 
view  to  interesting  the  student  in  the  book 
in  question,  both  in  itself  and  as  represent- 
ative of  a  literary  type  or  of  a  period  of 
literature,  and  of  leading  him  on  to  read 
other  standard  works  of  the  same  age  or 
kind  understandingly  and  ai)preciatively." 
In  the  "Woodstock,"  for  example,  we  have, 
in  addition  to  the  unabridged  text  of  the 
novel,  a  careful  editorial  introduction  ;  the 
author's  introduction,  preface,  and  notes; 
a  reprint  of  '"The  Just  Devil  of  Wood- 
stock ;  "  and  such  foot-notes  as  the  student 
will  need  as  he  turns  from  i:iage  to  page. 
Besides  all  this  apparatus,  many  of  the 
chapters  have  appended  a  few  suggestive 
hints  for  character-study,  collateral  read- 
ing, and  discussions  of  the  art  of  fiction. 
All  this  matter  is  so  skilfully  distributed 
tliat  it  does  not  weigh  upon  the  conscience, 
and  is  not  likely  to  make  the  student  for- 
get that  he  is,  after  all,  readilig  a  novel 
chiefly  for  the  pleasure  it  affords.  The 
entire  aim  of  this  volume  and  its  compan- 
ions is  literary,  rather  than  historical  or 
linguistic,  and  in  this  fact  their  chief  value 
is  to  be  found. 


*  Ex-Fellow  Princeton  College, 
t  In  the  Psychological  Review  for  Nov.,  189.5. 
Contributions  to  Psychology,  No.  3. 
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under  the  head  of  "  Literary  Life  and 
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EXPERIMENTS  WITH  THE  ROENT- 
GEN RADIANCE. 

By  W.  F.   MAGIE  and  H.  D.   CARPENTER. 

In  the  following  article  we  have  collected 
•a  number  of  scattered  observations,  made 
during  the  course  of  our  work  on  the 
Roentgen  rays.  Many,  if  not  all,  of  these 
have  been  made  by  other  observers,  and 
have  been  described  elsewhere,  so  that  as 
they  here  apjiear  they  are  to  be  considered 
rather  as  confirmations  of  already  i)ub- 
lished  work  tlian  as  original  contributions 
to  the  subject. 

The  current  we  have  used  was  obtained 
from  a  large  induction  coil,  furnished  with 
the  ordinary  automatic  circuit  breaker  and 
with  a  condenser  in  the  primary  circuit. 
This  arrangement  has  the  advantage  of 
sending  the  discharge  through  the  vacuum 
tube  almost  altogether  in  one  direction,  so 
that  the  cathode  discharge  comes  from  one 
of  the  two  electrodes.  As  will  be  seen 
when  we  describe  the  form  of  tube  which 
we  have  found  most  efficient,  this  condi- 
tion is  essential  for  obtaining  clear  and 
definite  outlines  on  the  photographic  plate. 
The  intensity  of  the  action  seems  to 
depend,  ceteris  parilms,  on  the  electromo- 
tive force.  Thus  the  fluorescent  screen  of 
the  skiascope,  whose  illumination  depends 
entirely  on  the  intensity  of  the  Roentgen 
action,  will  glow  more  brightly  as  the 
electromotive  force  of  the  discharge  is 
increased.  The  action  on  the  photographic 


plate,  which  is  a  cumulative  one,  depends 
also  on  the  frequency  of  the  discharge, 
and,  no  doubt,  the  time  of  exposure  can  be 
considerably  reduced  by  using  a  mechan- 
ical circuit  breaker  that  will  interrupt  the 
current  in  the  primary  more  frequently 
than  is  done  by  the  ordinar}'  hammer  and 
anvil  breaker. 

The  fluorescent  substances  which  have 
been  used  in  the  screen  of  the  skiascope 
are  the  platinobaricyanide  and  the  tung- 
state  of  calcium.  Of  the  former  salt  a 
large  quantity  was  kindly  prepared  for  us 
by  Mr.  Hulett.  By  mixing  with  the  salt 
a  little  (about  4  per  cent.)  powdered  bis- 
muth, Mr.  Hulett  prepared  a  screen  by 
which  the  same  intensity  of  illumination 
was  obtained,  with  increased  definition,  as 
that  exhibited  by  a  screen  of  the  pure  salt 
of  five  times  the  thickness.  The  tungstate 
of  calcium  was  obtained  from  Eimer 
and  Amend.  It  appears,  from  the  few 
tests  we  have  made,  to  give  slightly  better 
results  than  the  other  salt. 

Photograjihic  plates  of  various  kinds 
have  been  used,  the  Hammer,  Carbutt, 
Cramer,  Stanley,  Seed,  and  Wuestner 
orthochromatic.  They  all  gave  good  re- 
sults, and  we  have  not  made  any  rigorous 
( omparisons  among  them.  On  the  whole, 
we  obtained  the  greatest  density  with  the 
Hannner  and  Stanley  plates,  and  the  best 
definition  with  the  Cramer.  The  plates 
have  been  developed  with  pyro,  eikonogen, 
rodinal,  and  metolquinol.     The  last  was 
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the  most  satisfactory  of  these  developers. 
It  permitted  short  exposures,  and  gave 
strong  negatives. 

As  a  means  of  investigation  the  photo- 
graphic plate  is  generally  to  be  preferred 
to  the  skiascope. 

The  skiascope  shortens  the  time  of  an 
observation  and  permits  the  observation 
of  moving  objects ;  but  in  those  cases  in 
which  the  objects  to  be  observed  are  small 
or  are  surrounded  by  sul^stance  of  nearly 
the  same  density,  or  of  which  clear  out- 
lines and  accurate  detail  are  desirable,  the 
photographic  plate  is  far  superior  to  any 
screen  which  we  have  constructed.  Thus 
a  needle  casts  no  perceptible  shadow  on 
the  fluorescent  screen,  while  its  outline  on 
the  plate  is  perfectly  distinct. 

The  bones  of  the  hand  appear  in  the 
skiascope  with  indefinitely  defined  out- 
lines and  there  is  no  perceptible  separation 
between  the  joints.  The  bones  of  the 
wrist  appear  as  a  single  mass  in  which 
the  separate  bones  cannot  be  distinguished. 
On  the  photographic  plate  the  same  objects 
appear  with  perfectly  clear  edges  and  with 
perfection  of  detail. 

The  most  important  factor  in  successful 
work  with  the  Roentgen  rays  is  the  vacuum 
tube.  A  first-rate  tube  must  fulfil  three 
conditions.  It  must  give  a  copious  supply 
of  the  rays ;  they  must  have  high  penetra- 
tion ;  and  they  must  come,  as  nearly  as 
possible,  from  a  point.  The  first  condition 
ensures  quick  action,  the  second  makes  it 
possible  to  take  pictures  or  obtain  images 
in  the  skiascope  of  opaque  objects  con- 
cealed in  considerable  thicknesses  of  less 
opaque  material,  the  third  gives  sharp 
outlines  or,  as  it  may  be  called,  good 
definition. 

When  our  work  was  begun,  we  were 
mi.sled,  in  common  with  most  observers, 
by  Roentgen's  statement  tliat  the  new  rays 
were  emitted  irom  all  jjarts  of  the  tube  on 
which  the  green  phosphorescence  of  the 
cathode  discharge  appeared,  and  believed 


that  sharp  definition  could  be  obtained 
only  by  placing  the  object  as  near  as  pos- 
sible to  the  plate  and  by  the  use  of  a  dia- 
phragm. Accordingly  a  small  hole  was  cut 
in  a  lead  plate  and  only  those  rays  emitted 
by  the  tube  which  passed  through  it  were 
used.  The  pictures  thus  obtained  gave  far 
better  detail  than  those  got  when  the  whole 
tube  was  used,  but  the  time  of  exposure 
was  much  prolonged.  At  last,  however,  by 
following  the  suggestion  of  Mr.  Porter  in 
Nature,  we  tried  a  tube  which  gave  such 
excellent  results  that  we  have  used  it  in 
all  our  subsequent  experiments.  In  this 
tube  the  cathode  is  a  sjoherical  cup  by 
which  the  cathode  rays  are  converged  to  a 
point  or  focus.  At  this  focus  is  placed  a 
small  square  of  platinum  foil,  which  serves 
as  an  anode.  Another  anode  also  enters 
the  tube  opposite  the  cathode.  From  this 
tube  the  Roentgen  rays  are  emitted  as  if 
they  came  from  a  point  or  small  region  on 
the  platinum  anode.  It  may  be  used 
without  a  diaphragm,  and  the  pictures 
taken  with  it  show  sharpness  of  outline 
and  abundance  of  detail. 

The  other  anode  also  serves  as  a  source, 
and  aver}'  precise  one,  of  the  rays,  but  they 
are  emitted  from  it  so  feebly  that,  in  most 
instances,  their  action  is  not  jjerceptible. 

The  ])enetration  of  the  rays,  or  their 
ability  to  i)ass  through  sufficient  thick- 
nesses of  substance  to  yield  useful  results, 
seems  to  depend  not  only  on  the  electro- 
motive force,  increasing  as  it  increases, 
but  also  oia  the  vacuum  in  the  tube. 

The  i)roper  vacuum  is  very  high,  higher 
than  that  at  which  the  tu])es  best  exhibit 
the  Crookes  phenomena.  The  ordinary 
Crookes  tubes  of  the  Pliysical  Collection 
can  be  made  efficient  sources  of  the  rays 
simply  by  allowing  the  discharge  tQ  pass 
through  them  for  a  sufficient  "time;  as  a 
rule  not  more  than  an  hour  is  required. 
In  every  case  in  our  experience  in  which 
an  exhausted  tube  was  subjected  to  long- 
continued  discharge,  the  result  was,  either, 
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that  the  tube  was  ruined  by  the  punctur- 
ing of  the  glass  and  the  conse<iuent  loss  of 
the  vacuum,  or  its  vacuum  was  rapidly 
increased  to  the  desired  degree. 

In  two  cases  in  which  tul)es  were  thus 
treated  successfully,  the  ])henomena  were 
so  interesting  that  they  will  be  described 
somewhat  in  detail. 

In  the  first  of  these,  the  tube  was  a  glass 
cylinder  6  in.  long  and  1  in.  in  diameter. 
The  electrodes  were  aluminium  wires  1  in. 
long,  inserted  axially  at  the  two  ends. 

When  the  discharge  was  first  passed 
through  the  tube,  it  set  up  a  continuous, 
apparently  unstratified,  white  phosphores- 
cence throughout  the  entire  tube.  After 
half  an  hour's  running  this  disappeared 
quite  suddenly,  there  being  left  only  a 
light  purplish  glow  around  the  cathode. 
At  the  same  time  the  green  phosphores- 
cence of  the  cathode  discharge  made  its 
appearance.  This  was  much  the  brightest 
around  the  tip  of  the  cathode  ;  though,  as 
the  vacuum  continued  to  increase,  all  parts 
of  the  tube  were  more  or  less  illuminated 
by  it.  Almost  immediately  upon  its  ap- 
pearance, an  observation  with  the  skia- 
scope showed  that  the  Roentgen  rays  were 
being  emitted.  The  source  from  which 
they  came,  as  determined  by  observing 
different  parts  of  the  tube  through  a  hole 
in  a  lead  plate,  was  the  region  of  most 
brilliant  phosphorescence  around  the  tip  of 
the  cathode.  No  action  at  all  could  be  per- 
ceived from  other  parts  of  the  tube,  even 
from  those  around  the  cathode  which 
showed  clearly  the  usual  phosphorescence. 
As  the  discharge  continued  the  emission 
of  the  rays  became  more  and  more  copious 
and  their  penetration  steadily  increased, 
so  that,  after  an  hour's  running,  obser. 
vations  could  be  made  of  the  bones  of  the 
arm.  At  this  point,  the  tube  was  ruined 
by  the  passage  of  a  spark  through  its  wall 

The  other  tube  was  one  of  a  set  of 
Crookes  tubes.  It  was  a  cylinder  about 
10  in.  long  and  1  in.  in  diameter,  furnished 


with  a  small,  flat  aluminium  anode  and  a 
cup-shaped  cathode.  The  cathode  stood 
about  3  in.  from  the  end  of  the  tube  and 
was  carried  on  a  shielded  wire.  Its  radius 
■was  about  I  in.  On  first  sending  the  dis- 
charge through  this  tube,  it  also  showed 
the  white  phosphorescence  throughout. 
This  speedily  diminished  to  two  or  three 
phosphorescent  masses  near  the  cathode 
and  a  smaller  one  at  the  anode. 

Soon  after  the  bluish  cathode  discharge 
could  be  seen  converging  to  a  point  and 
continuing  from  that  point  as  a  divergent 
cone.  The  walls  of  the  tube  within  the 
limits  of  this  cone  then  showed  the  green 
phosphorescence.  There  was  no  evidence 
from  the  skiascope  of  the  emission  of  the 
Roentgen  rays.  With  increasing  exhaus- 
tion the  cathode  discharge  diminished  in 
intensity  and  a  faint  hemisi^herical  mass 
of  i^urplish  light  which  was  present  on 
the  face  of  the  anode  also  decreased.  Sud- 
denly and  ajiparently  coincident  with  the 
complete  disappearance  of  the  light  at  the 
anode,  the  anode  became  red-hot,  partly 
melted  and  the  sudden  emission  of  vapor 
again  filled  the  tube  with  white  phosphor- 
escence. The  tube  was  not,  however,  com- 
pletely restored  to  its  original  condi- 
tion, for  a  few  minutes  running,  during 
which  the  anode  remained  red-hot,  was 
sufficient  to  clear  the  tube  of  the  white 
phosphorescence,  to  carry  it  through  the 
stage  in  which  the  green  phosphorescence 
appeared  in  the  cone  of  the  cathode  rays 
and  to  bring  it  to  its  final  condition.  In 
this  condition  the  only  phosphorescence 
visible  was  a  brilliant  patch  on  the  end  of 
the  tube  around  the  anode.  The  anode 
itself  was  no  longer  red-hot.  The  tube  in 
this  state  emitted  the  Roentgen  rays  in 
large  quantities  and  with  high  penetra- 
tion. Trials  with  the  skiascope  showed 
that  they  came  from  the  anode  end  of  the 
tube,  but  the  tube  was  punctured  by  a 
spark  before  tests  could  be  made  with  the 
photographic  plate  to  determine  the  pre- 
cise point  of  emission. 
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The  continued  increase  in  the  vacuum, 
cxliibited  by  all  these  tubes,  works  at  last 
disadvantageously  by  inereasinj^-  the  diffi- 
culty of  sendinj;-  a  sufficient  dischar<re 
through  the  tube.  We  have  found  that  the 
tube  may  be  restored  by  gently  heating  it. 

In  the  case  of  the  spherical  tube  pre- 
viously described,  the  vacuum  was  thus 
brought  to  such  a  point  that  the  i)latinum 
foil  was  heated  red-hot  by  the  cathode 
discharge.  After  five  minutes  running  all 
visible  signs  of  a  heating  effect  passed  away 
and  the  tube  became  again  an  efficient 
source  of  the  rays. 

It  has  been  used  for  about  two  weeks 
since  it  was  thus  treated  and  is  now  appar- 
ently passing  through  the  same  stages  of 
exhaustion  that  it  showed  when  first  used. 

When  the  tube  was  in  the  best  condi- 
tion, the  time  of  ex])Osure  of  the  photo- 
graphic i^late  varied,  according  to  the 
difficulty  of  the  object,  from  five  minutes 
to  one  hour.  The  objects  here  referred  to 
are  parts  of  the  body.  Pictures  of  coins 
and  other  things  of  that  sort  could  be 
obtained  in  much  shorter  time.  The  hand 
is  the  easiest  object  and  a  good  picture  of 
it  can  be  taken  in  five  minutes.  The  wrist 
and  forearm  needed  15,  the  elbow  30,  the 
knee  40.  A  good  picture  of  the  neck  and 
the  lower  part  of  theskull  was  taken  in 
45  minutes.  The  shoulder  requires  longer 
time.  Aa  the  thickness  of  the  mass  of  flesh 
is  increased  through  which  the  rays  are 
sent,  the  distinction  between  the  shadow 
of  the  bone  and  the  flesh  becomes  less  and 
less  marked,  so  that  the  skiagraphs  of  thick 
parts  of  the  body  are  thin  and  show  little 
detail. 

The  studies  we  have  made  of  the  various 
possible  physical  properties  of  the  rays 
have  yielded  little  beyond  negative  results. 
Several  attemj)ts  were  made  to  detect  a 
true  reflection.  The  reflecting  surfaces 
used  were  polished  steel  and  platinum. 
In  neither  case  was  there  any  evidence 
whatever  of  reflection.  This  failure  does 
not  in  any  sense  disjirove  the  existence  of 


such  a  reflection,  which  is  apparently 
established  by  the  labors  of  Rood  and 
others.  In  any  case  the  intensity  of  the 
reflected  action  is  very  little  and  our  ina- 
l)ility  to  exhibit  it  can  be  explained  in 
various  ways. 

In  the  examination  of  the  rays  for  refrac- 
tion two  substances  were  used,  crown  glass 
and  Iceland  spar.  The  glass  was  in  the 
form  of  a  prism  and  of  blocks  with  parallel 
laces,  through  which  the  rays  passed  ob- 
liquely. The  bodies  whose  shadows  were 
examined  were  steel  wires,  placed  so  that 
they  protruded  on  each  side  of  the  glass. 
In  no  case  was  there  any  evidence  of  the 
displacement  ol'  that  part  of  the  shadow 
which  fell  within  the  shadow  of  the  glass. 

Similar  experiments  were  made  with  a 
block  of  Iceland  spar.  In  no  case  was 
any  refraction  observed.  There  was,  how- 
ever, in  many  of  the  trials  a  curious  bend- 
ing of  the  shadow,  beginning  at  the  edge 
of  the  shadow  of  the  spar,  and  reminding 
one  of  the  appearance  of  a  straight  stick 
partly  covered  by  water. 

There  was  no  evidence  of  double  refrac- 
tion in  these  experiments.  Pictures  were 
taken  of  the  shadow  of  a  pin  over  parallel 
and  crossed  tourmalines.  In  the  two  cases 
the  image  was  equally  distinct.  There 
appears  to  be  a  slight  displacement  of  the 
image  in  one  case. 

Around  the  outline  of  the  shadows  of 
wires,  etc.,  especially  when  the  objects 
were  raised  above  the  plate,  there  was  gen- 
erally a  narrow  dark  line,  indicating  a  more 
intense  action  at  the  edge  of  the  shadow. 
This  may  be  explained  by  reflection  from 
the  wire  at  nearly  grazing  incidence. 

Trials  were  made  for  diffraction  phenom- 
ena by  sending  the  action  through  a  pair 
of  slits  in  the  way  in  which  the  exjjcri- 
ment  would  be  arranged  for  the  diffraction 
of  light  by  a,  slit;  Init  though  the  slits 
exhibited  light  diffraction  very  well,  there 
was  no  evidence  by  a  widening  of  the 
image  on  the  |)late  that  the  rays  had  been 
diffracted  in  the  slightest  degree. 
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THE  VALIDITY    OF  THE  VAN'T    HOFF 

CONSTANT   EXPERIMENTALLY 

EXAMINED. 


By    E.    H.    UOOMIS. 


In  a  recent  paper  (')  the  author  has  sub- 
mitted an  extended  series  of  observations 
on  the  freezing  ])oints  of  dilute  aqueous 
solutions.  The  method  employed  is  the 
one  which  was  described  bj'  the  author 
two  years  before.  When  it  is  remembered 
that  the  freezing  points  of  these  solutions 
must  be  known  with  accuracy  reaching 
into  the  ten-thousandths  of  a  degree  to 
test  the  validity  of  various  conflicting 
theories  of  "solution,"  we  are  not  sur- 
prised at  the  large  number  of  investigators 
who  have  sought  to  overcome  the  experi- 
mental difficulties  which  the  problem 
involves.  That  the.se  difficulties  are  of 
no  ordinary  magnitude  may  be  gathered 
from  an  examination  of  the  various  deter- 
minations of  the  freezing  point  of  some 
particular  solution,  as  for  example,  a  tenth 
normal  solution  of  sugar  (containing  about 
3.3;^  sugar.) 
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0°.206 



Pickerina; 

1891 
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1891 
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Loomis 

1891 
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Jones 

1891 

0°.197 

0°.0001-2 

Nernst  and  Abegij; 

1891 

0°.187 



Wildermann 

1894 

0°.190 

0°.0001-2 

Here  we  observe  that  the  results  vary 
more  than  a  twentieth  of  a  degree.  That 
determinations  of  a  given  freezing  point 
by  such  carelul  observers  as  Raoult  and 
Arrhenius  should  differ  so  largely  makes 

(1)  Wiedenuiun's  Annalen,  57,  p.  495, 189(i. 


it  plain  that  the  observations  involve  the 
greatest  experimental  difficulties. 

The  degree  to  which  these  difficulties 
have  been  overcome  aj^pears  from  the  fact 
that  the  more  recent  observations  show  a 
gradually  increasing  agreement  and  we 
are  warranted  in  the  hoj^e  that  the  exact- 
ness of  the  methods  will  be  still  further 
increased  until  complete  agreement  be- 
tween the  results  of  different  observers 
may  be  secured. 

Before  passing  to  the  results  of  the  new 
series  of  observations  it  may  be  well  to 
call  attention  to  the  special  advantages 
which  appear  to  distinguish  the  present 
method. 

1.  The  freezing-point  is  determined  with 
so  slight  traces  of  ice  present  that  no  cor- 
rection for  change  of  concentration  in  the 
solution  is  neccs.sary.  (The  overcooling  is 
but  0°.15  C.)  I  am  not  aware  that  the 
value  of  this  correction  so  generally  ap- 
plied in  other  methods  has  been  experi- 
mentally determined,  and  since  it  not 
infrequently  amounts  to  10  per  cent,  of 
the  entire  observed  depression  it  may  per- 
haps be  dangerous  to  apply  it  without 
some  experimental  justification. 

2.  The  method  eliminates  all  possilnlity 
that  the  observer's  bias  may  affect  the 
results. 

3  The  reading  of  the  thermometer  is 
made  with  the  mercury  column  absolutely 
stationary  during  1-2  minutes. 

4.  The  solution  to  be  examined,  as  well 
as  the  water  in  which  the  zero  point  of  the 
thermometer  is  determined,  is  surrounded 
by  a  medium  which  is  but  0.  3°  C.  below 
its  own  freezing-point,  and  is  further  care- 
fully insulated  from  this  by  two  glass  walls 
and  the  air  layer  between  them.  Thus 
the  solution  and  its  "  ice  "  are  able  to  come 
to  their  equilibrium-temperature  in  as 
nearly  an  adiabatic  condition  as  possible. 

It  should  be  added  that  the  experimen- 
tal details  of  the  method  were  perfected 
by  making  many   thousand   observations 
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on  the  freezing-point  of  pure  water,  and 
that  the  method  was  not  apjilied  to  dilute 
solutions  until  the  freezing-point  of  water 
could  be  fixed  upon  the  thermometer  to 
within  a  possible  error  of  1-2  ten-thou- 
sandths of  a  degree. 

The  high  degree  of  accuracy  which  the 
method  promised  in  the  earlier  work  seems 
to  be  fully  realized  in  the  larger  applica- 
tion which  it  has  now  received. 

The  present  observations  include  solu- 
tions of  the  following  compounds  : 

KCl,  NH,  CI,  Ba  Cl„  MgCl,,  HCl,  K, 
SO,,  Na,  SO,,  K,  CO3,  Na,  CO3,  KNO„  Na 
NO3,  NH,N03,  and  H^  PO,. 

Before  examining  the  experimental  re- 
sults with  a  view  to  testing  the  validity 
of  the  van't  Hoff  constant,  it  will  be  well 
to  consider  the  thermodynamic  problem 
whose  brilliant  solution  by  van't  HofF 
led  at  once  to  the  theoretical  calculation 
of  the  freezing  points  of  all  aqueous  solu- 
tions of  the  non-electrolytes. 

We  assume  that  the  solution  is  ex- 
tremely dilute,  and  that  in  the  process  of 
freezing  the  solvent  alone  solidifies.  It 
has  been  shown  by  the  experiments  of 
Pfeffer  and  others  that  the  osmotic  press- 
ure of  a  given  substance  in  solution  (^) 
varies  directly  as  the  absolute  tempera- 
ture and  concentration  of  the  solution. 
By  the  concentration  of  a  solution  is 
meant  the  ratio  of  the  mass  of  the 
solyte  to  its  volume.  This  volume  is  de- 
termined by  the  volume  of  the  solution 
and  is  increased  or  decreased  by  the 
addition  or  removal  of  the  solvent.  This 
relation  of  the  osmotic  pressure  of  a  given 
substance  to  the  absolute  temperature 
and  concentration  (or  density)  is  the  same 
as  that  expressed  by  the  laws  of  Boyle 
and  Guy  Lussac  in  regard  to  the  pressure 
exerted  by  gases,  and  leads  at  once  to  the 
same  general  equation 
p  v=R  T 

(2)  For  the  substiince  dissolved  the  term  solytehas 
been  sufjfjested.  The  need  of  such  a  term  is  appar- 
ent and  it  will  be  employed  in  this  connection 
thoughout  this  paper. 


in  which  p  is  the  osmotic  pressure.     The 
other  terms  have  the  usual  significance. 

Now  the  experiments  of  Pfeffer  lead  to 
the  same  value  for  the  constant  R  as 
obtains  for  gases  and  we  thus  reach  the 
important  result : — 

The  pressure  (osmotic)  exerted  by  a 
substance  in  solution  is  the  same  as  would 
be  exerted  by  it  if  it  were  a  perfect  gas 
occupying  the  same  volume  as  that  of 
the  solution. 

Let  us  suppose  that  the  solution  whose 
freezing  point  is  to  be  calculated  is  made 
up  as  follows  : — 

n=number  of  grams  of  the  solyte. 
m=molecular  weight  of  solyte. 
1000  c.c.  =  Volume  of  the  solution. 

w=heat   equivalent   of   fusion    for 

the  solvent  per  unit  volume. 
T^absolute  teniperatui»e  of  freez- 
ing point  of  solvent. 
A=depression     of    freezing    point 
due  to  the  solyte. 
It  is  this  value  A  which  is  to  be  de- 
termined. 

Suppose  the  solution  to  freeze  until  so 
much  of  the  solvent  has  solidified  as  con- 
tained a  single  molecule  of  the  solyte.  Since 
obviously  the  total  number  of  molecules 

is  —  ,  the  volume  of  the  solvent  thus  re- 
m 

m 
moved    would   be   1000—,   and   the  heat 
n 

which  would  be  given  up  by  the  solidify- 

m 
ing   of  this   volume   would   be   1000— w. 

n 

m 
The  freezing  of  this  — th  part  of  the  sol- 
n 

vent  has   decreased   the   volume   of   the 

solyte  by  this  amount  and  this  decrease 

of  volume  has  been  effected  against  the 

constant   osmotic  pressure  p.     Thus  the 

work  done  is  expressed    by    p.v,    where 

....  ^.  .  .  1000  m  , 
V  in  this  particular  case  is  ;  and 


since 


we  have 


p  v=RT 
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^  ^        1000  m      S  mechanical  work  ) 

R T=p. =  <  done  m  the  pro-  Ml) 

^  (cess  of  freezing.     ) 

In  order  to  determine  how  much  heat 
has  been  "  converted  "  in  the  ijcrformance 
of  this  amount  of  work  we  must  conceive 
the  freezing  process  to  l)e  separated  into 
a  series  of  reversible  transformations  as 
follows : — 

(1)  At  the  temperature  T  let  the  vol- 
of  the  solvent  l^e  separated 


urae 


from 


n 
the 


solution.       The 


work     done 

.     ,,,               ,.                      .        1000m 
against  the  osmotic  pressure  is  p. 

(2)  Let  this  part  of  the  solvent  freeze 
at  the  temperature  T.  The  (piantity  of 
heat   given    up    during    this    isothermal 

.    1000  m 
change  is w. 

(3)  Let  the  temperature  of  both  solu- 
tion and  "  ice  "  formed  in  (2)  fall  to  T— A, 
and  then  add  the  ice  to  the  solution. 
The  ice  will  be  just  melted  and  the 
temperature  will  remain  at  T— A. 

(4)  Give  such  a  quantity  of  heat  to  the 
solution  that  its  temperature  is  again 
raised  to  T. 

The  transformations  here  indicated  form 
a  perfectly  reversible  cycle  and  the  second 
Law  of  Thermodynamics  may  be  directly 
applied. 

We  thus  find  that  the  amount  of  Heat 

converted  in  the  process  is  the  ,pth  part 
of  the  whole  cpiantity  of  heat  transferred, 

,,    ,.     1000  m,„ A 

that  IS, w  - 

n  1 

We  thus  have  from  (1) 

1000  m    A     -3.,, 

Wrp=Ki 

In  this  equation  R,  expressed  in  calories 
when  the  volume-change  is  equal  to  that 
part  of  the  solution  which  contains  a 
single  molecule,  reduces  to  2  and  we  have 


1000m    A     ^^ 
:^  Wrp=2  T,  or 

^^0X)02^'n    _     _     _ 
w     m 

0  00'?  T^ 
But  the  factor^^^:^^    is  constant  for  the 
w 


(2) 


given  solvent,  and  the  other  factor  —  is  the 

number  of  molecules  of   the  solyte  per 
liter  of  the  solution  ;  that  is,  it  is  propor- 
tional to  the  concentration  of  the  solution. 
We  thus  have  two  important  laws  : 

(1)  The  depression  of  the  freezing  point 
of  any  solution  is  proportional  to  the  con- 
centration. 

(2)  Equally  concentrated  solutions  of 
all  substances  in  a  given  solvent,  namely, 
such  as  contain  the  same  number  of  mole- 
cules of  the  solyte  per  liter,  have  the  same 
freezing  point. 

The  first  law  is  identical  with  that  exjieri- 
mentally  discovered  by  Blagden,  while 
the  second  is  the  generalization  reached 
by  the  experiments  of  Raoult.  The  value 
0.002  T. 


of  the  constant 


w 


in  the  case  of  water 


as  solvent,  putting  T=  273  and  w=79,  is 
1.89.  This  is  generally  known  as  the 
van't  Hoff  constant  for  water  from  the 
fact  that  hefirst  determined  its  value  theo- 
retically as  has  been  shown  above. 

In  order,  thus,  to  calculate  the  freezing 
point  of  any  given  solution  we  have  only 
to  multiply  the  van't  Hoff  constant  of  the 
solvent  by  the  molecular  concentration  of 
the  solution  and  subtract  this  product 
from  the  freezing  point  of  the  solvent  itself. 

Thus  for  a  jn  gram  molecular  sugar  so- 
lution, (containing  34.2  grams  sugar  per 
litre,  since  the  molecular  weight  is  here 
342,)  we  have  the  required  depression  equal 
to  0.189°,  and  the  solution  should  freeze  at 
— 0.189°  C.  This  is  very  nearly  the  value 
found    experimentally,    see   p    (31),  and 

should  be  the  same  for  all  —  gram  mole- 
cular  solutions  of    all  organic  non-elec- 
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trolytes  in  water.  The  author  has  found 
for  a  few  of  the  most  characteristic  sub- 
stances of  this  class  tlie  following  values, 
largely  selected  from  expeumental  data 
not  yet  ready  for  publication: — 

Ethyl  Alcohol,  —0.183° 

Methyl  Alcohol,  0.177 

Glycerine,  0.190 

Glucose,  0.188 

Sugar,  0.190 

Urea,  0.182 

Acetic  Acid,  0.185 

The  agreement  here  exhibited  is  suffi- 
cient to  estal)lish  the  validity  of  the  van't 
Hoff  Constant  for  this  class  of  solutions, 
since  it  must  be  remembered  that  the  the- 
oretical deduction  of  its  value  proceeds 
on  the  assumption  that  the  solution  is  so 
dilute  that  the  individual  molecules  of  the 
solyte  are  entirely  beyond  the  spheres  of 
their  mutual  actions,  that  is,  that  we  have 
to  do  with  an  '  ideal '  solution,  in  which 
alone,  as  in  the  case  of  ideal  gases,  the 
equation, 

pv=RT 
holds  true. 

The  vanH  Hoff  ConsUmt  in  case  the  dis- 
solved substance  is  an  Electrolyte. 

It  is  a  well  known  fact  that  in  cases  of 
such  electrolytes,  for  example  as  sodium 
chloride,  which  contain  only  univalent 
radicals,  the  depression  of  the  freezing 
point  for  a  given  concentration  is  almost 
twice  as  much  as  the  van't  HofF  constant 
requires  and  that  in  case  of  electrolytes 
containing  bivalent  metallic  radicals  this 
depression  is  about  three  times  too  large. 
Thus  for  NaCl,  the  author  has  found  for 
the  freezing  point  of  a  y^g-  gram  molecular 
solution — 0.307°  and  for  a  like  solution  of 
BaClj — 0.449°.  The  reconciliation  of  these 
facts  with  the  van't  Hoff  formula  we  owe 
to  Arrhenius.  He  assumes  that  these 
electrolytes  in  solution  are  for  the  most 
part  broken  up  into  their  constituent 
ions,  and  that  each  of  these  individual 
ions  plays  the  same  role  as  far  as  the  de- 


pression of  the  freezing  point  is  concerned 
as  the  original  molecules.  Thus  the 
number  of  "  active  molecules"  is  greatly 
increased  by  this  splitting  up  of  the  mole- 
cules. He  has  used  the  word  "  dissocia- 
tion "  to  describe  this  state  of  an  electro- 
lyte in  solution. 

This  dissociation  leads  to  an  increase  in 
the  molecular  concentration  of  the  given 
solution,  and  a  consequent  increase  in  the 
depression  of  the  freezing  point.  In  case 
of  complete  dissociation  of  a  NaCl  solution, 
for  example,  the  number  of  active  mole- 
cules would  be  doubled  and  the  depression 
of  the  freezing  point  of  a  ^^^r  molecular 
solution  would  become  0.0189  x  2=0.0378° 
The  observed  value  is  0.0367°.  and  in- 
dicates that  the  dissociation  at  this  con- 
centration is  not  quite  complete. 

The  determination,  then,  of  the  degree 
of  dissociation  in  solutions  of  these  elec- 
trolytes is  a  matter  of  fundamental  im- 
portance. It  so  happens  that  this  may 
be  done  with  the  utmost  exactness  when 
the  molecular  electrical-conductivity  of 
the  solution  is  known  together  with  the 
limiting  value  which  this  conductivity 
approaches  as  the  solution  becomes  in- 
finitely dilute.  Both  these  values  are 
known  from  the  experimental  work  of 
Kohlrausch  on  the  conductivity  of  aqueous 
solutions. 

Thus,if  the  molecular  conductivity  of  the 
given  solution  is  indicated  by  f^„  and  the 
maximum  value  toward  which  this  mole- 
cular conductivity  tends  as  the  dilution 
becomes  greater  is  f^tx>  then  the  degree  of 
dissociation  of  the  electrolyte  in  the  given 

solution  is  expressed  bv-^.    This  follows 

directly  when  it  is  assumed,  in  accordance 
with  the  views  of  Clausius  and  Arrhenius, 
that  the  conductivity  of  a  solution  de- 
l^ends  solely  on  the  relative  number  of 
the  dissociated  molecules  which  exist  in 
the  soltxtion.  This  assumption  is  fully  veri- 
fied by  the  results  of  Kohlrausch 's  work. 
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Knowing  now  the  value  of  the  "  dis- 
sociation "  we  are  able  to  calculate  the 
true  value  of  the  molecular  concentration. 
Thus  suppose  we  take  a  y^  gram-mole- 
cule NaCl  solution  (since  the  molecular 
weight  of  NaCl  is  58.5,  such  a  solution 
would  contain  0.585  grains  NaCl  per  liter). 

The  value  of  -^or  degree  of  dissociation 

in  this  case  is  -^^  or  92.3%.  Thus  for 
every  1000  molecules  of  NaCl  put  into  the 
solution  923  are  dissociated  and  yield 
twice  the  number  or  1846  "  active  mole- 
cules." These  together  with  the  mole- 
cules which  remain  undissociated  i.  e., 
77  make  the  number  of  active  mole- 
cules in  the  solution,  1846-1-77^1923. 

The  molecular  concentration  is  thus  in- 
creased  92.3'%    and    we   have   for  the  re- 
quired depression  of  the  freezmg  point 
A=l  .89°  X  y^  X  1 .923=0.0363°. 

The  observed  value  is  0.0367°. 

Similarly  for  electrotytes 
bivalent  radicals,  as  H^  SO^. 
degree  of  dissociation  in  a 
molecular  solution  is  69.8%. 
this  case  each  molecule  splits 
groups,  H,  H,  and  SO^,  from  every  1000 
H.^  SO^  molecules  put  into  the  solution  we 
obtain  (698  x  3) +  (1000-698)= 2396,  and 
A=  1.89°  X  yU  X  2.396=.0453°. 

The  observed  value  is  0.0449°. 

This  remarkable  agreement  between 
the  theoretical  and  observed  depressions 
makes  it  probable  that  the  van't  Hofl" 
Constant  is  valid  in  the  case  of  the  elec- 
trolytes as  in  the  case  of  the  non-electro- 
lytes. The  new  experimental  data  which 
the  present  work  furnishes  confirms  this 
conclusion.  It  will  be  possible  here  only 
to  glance  at  a  small  portion  of  the  new 
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material.  Let  us,  for  example,  compare 
the  observed  freezing  points  of  the  various 
j^-^  gram  molecular  solutions  examined 
with  the  values  calculated  from  the  van't 
Hoff'  Constant  and  the  known  value  of 
the  dissociation.  These  values  are  given 
in  the  ibllowing  tables. 


COMPOUND. 

OBSKRVED 
DEPRESSION. 

CAL(;ULATED 
DEPRESSION. 

KCl 

0  0360° 

0.0365° 

NH,  CI 

0.0356 

0.0367 

HCl 

0.0361 

0.0371 

Ba  CI., 

0.0499 

0.0520 

Mg  CI,, 

0.0514 

No  avuiluble  data. 

K,  SO, 

0.0492 

0.0495 

Na.,  SO, 

0.0509 

0.0496 

K.,  CO., 

0.0507 

0.0466 

Nil,,  CO,, 

0.0507 

0.0454 

K  NO., 

0.0346 

0.0362 

Na  NO., 

0.0355 

0.0365 

NH,  NO3 
H3  PO, 

0.0358 
0.0282 

No  data  a  ailablp. 

The  agreement  between  the  calculated 
"and  observed  expressions  presented  by 
this  extended  series  indicates  that  the 
van't  Hoff  Constant  is  valid.  The  marked 
exceptions  are  in  the  cases  of  Na2  CO^  and 
Kj  CO3.  In  regard  to  these  it  should  be 
remarked  that  the  value  of  /xoo  can  not  be 
deduced  from  Kohlrausch's  results  with 
any  degree  of  accuracy  and  thus  the  cal- 
culated values  of  the  depression  in  these 
cases  are  hardly  more  than  rough  estima- 
tions. 

It  needs  to  be  added  that  this  conclusion 
in  regard  to  the  validity  of  the  van't  Hoff 
constant  is  further  sustained  by  the  results 
obtained  during  the  past  Winter.  These 
cover  a  large  range  of  electrolytes  as  well 
as  non-electrolytes.  The  results  will  be 
published  later. 

[Physical  Labratory,  Piinceton,  May  1,  1896.] 
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GENERAL    PRINCIPLES    OF    CHURCH 
UNITY. 


By  CHARLES  W.  SHIELDS. 

The  Church  Unity  movement  is  univer- 
sal and  deep  seated  throughout  Christen- 
dom. It  may  be  explained  as  a  reconcil- 
iation of  primitive  apostolic  tendencies; 
as  a  logical  completion  of  the  history  of 
Christian  doctrine;  as  a  reaction  from  the 
sectarian  results  of  the  Reformation  ;  as  a 
practical  need  of  Christianity  in  modern 
civilization. 

The  organic  unity  of  the  visible  church 
was  contemplated  by  our  Lord  ;  was  taught 
b}^  the  Apostles ;  was  maintained  by  the 
Reformers ;  and  is  still  attainable,  not- 
withstanding some  crude  objections. 

The  only  scheme  of  the  general  princi- 
ples of  Church  Unity,  as  yet  put  forth,  is 
the  Quadrilateral  or  Four  Articles  proposed* 
at  Chicago  and  amended  at  Lambeth  : 
the  Scriptures,  the  Creeds,  the  Sacraments 
and  the  Episcopate.  These  principles  are 
in  their  nature  ecclesiastical  institutes 
having  organic  force  and  not  mere  abstract 
propo.sitions  or  sentimental  professions 
which  only  express  Christian  fraternity 
without  promoting  church  unity. 

The  history  of  the  Quadrilateral  may 
be  traced  in  the  Muhlenberg  Memorial, 
the  secession  of  the  Reformed  Episcopal 
Church,  the  Revision  of  the  Praj'er-book, 
the  Chicago  Declaration  and  the  Lambeth 
revision  of  that  declaration.  The  logical 
effect  of  the  Lambeth  revision  has  been  to 
detach  the  Chicago  articles  from  every- 
thing denominational  and  set  them  forth 
as  tenets  of  Catholic  Unity  in  the  view  of 
Christendom. 

The  Lambeth  articles  afford  a  large  con- 
sensus to  the  Catholic  Churches,  Greek 
Latin,  Anglican ;  and  a  larger  consensus 
to  the  Protestant  Churches,  Lutheran,  Re- 
formed and  Presbyterian.     The  re-union 


of  the  Protestant  and  Catholic  Churches 
is  a  remote  and  difficult  problem  with 
some  hopeful  elements.  There  are  two 
pre-requisites  :  1st,  The  ecclesiastical  uni- 
fication of  Protestant  Christianity ;  2d, 
The  unification  of  the  Presbyterian  and 
Ei^iscopal  Churches. 

The  failure  of  the  recent  ecclesiastical 
conferences  has  revealed  serious  miscon- 
ceptions on  both  sides.  Presbyterian  mis- 
conceptions :  1st,  As  to  the  spirit  of  the 
Episcopal  proposals.  There  is  a  growing 
school  of  Ej)iscopalians  who  feel  their  iso- 
lation from  their  fellow  Christians.  2d, 
As  to  the  scope  of  the  Historic  Episco- 
pate. It  includes  the  presbyterial  as  well 
as  prelatical  view,  of  the  apostolic  min- 
istry, and  it  excludes  neither  view.  3d, 
As  to  the  denominational  claims  of  the 
Protestant-Episcopal  Church.  The  Anglo- 
American  episcopate  may  have  a  Catholic 
unifying  mission  quite  distinct  from  the 
denomination  to  which  it  is  attached. 

Episcopalian  Misconceptions  :  1st,  As 
to  the  Presbyterian  idea  of  the  Church. 
There  is  no  tenet  of  sound  churchmanship 
which  Presbyterians  do  not  hold  as  tena- 
ciously as  Episcopalians.  2d,  As  to  the 
Presbyterian  conception  of  a  liturgy.  The 
Prayer-book  is  not  an  exclusively  Episco- 
palian production,  and  Presbyterians  can- 
not consistently  object  to  the  Westminster 
edition,  for  optional  use  in  suitable  cir- 
cumstances. 3d,  As  to  the  Presbyterian 
view  of  the  Historic  Episcopate.  To  some 
denominations  it  might  appear  subversive 
of  their  polity ;  but  to  intelligent  Presby- 
terians it  presents  itself  simply  as  a 
development  of  the  apostolic  presbyterate, 
desirable  for  the  sake  of  unity  and  for 
other  advantages. 

As  yet,  the  feasible  effort  for  Church 
Unity  is  a  comparative  study  of  denom- 
inational standards  on  the  Lambeth  basis 
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by  their  respective  adherents  associated 
informally  in  brotherly  conference.  This 
is  the  method,  as  well  as  the  mission,  of 
the  "  League  of  Catholic  Unity."  The 
problem  is  to  be  solved  not  so  much  by 
logic  as  by  Christian  feeling,  l>y  mutual 
tolerance  and  fraternity.  The.  supreme 
test  is  a  willingness  to  include  all  our 
fellow  Christians  in  the  visible  Church  of 
Christ. 

[Abstract  of  u  lecture  deliveied  before  the  Union 
Theological  Seminary,  New  York,  Jan.  13,  1896  ] 


ON    THE    MEANING     AND     PLACE    OF 
HOMUNCULUS  IN  GOETHE'S  FAUST. 


By  H.  C.  O.  HUSS. 


Goethe's  tendency  towards  the  enig- 
matic and  the  obscure,  in  composing  the 
Second  Part  of  his  Faust,  reached  its  climax 
in  that  creation  of  his  imagination  to  which 
he  gave  the  name  of  Homunculus  This 
luminous  being,  endowed  with  reason 
and  speech,  though  devoid  of  bodily 
substance,  is  produced  by  Wagner  with 
the  aid  of  Mephistopheles.  Being  con- 
fined within  a  phial,  it  lights  the  way  for 
Mephisto  as  he  carries  the  sleeping  Faust 
to  the  Pharsalian  Fields,  but  then  parts 
company  with  l)oth  to  attend  to  its  own 
business  among  the  bewildering  mytho- 
logical crowd  of  the  Classical  Walpurgis- 
Night.  Its  purpose  is  '  to  arise,'  i.  e.,  to 
get  a  body,  but  also  to  arise  '  in  the  best 
sense,'  i.  e.,  to  get  a  most  beautiful  body. 
Therefore,  as  long  as  it  moves  among  re- 
pulsive Thessalian  witches,  it  distrustfully 
refrains  from  the  decisive  act,  but  in  the 
presence  of  Galatea,  where  everything  is 
'  crowned  with  beauty,'  it  shatters  its  glass 
and  expands  into  the  elements  that  '  Eros 
be  ruler,  who  all  things  begun.' 

Commentators  most  widely  differ  in 
their  interpretations  of  Homunculus.  A 
number  of  them  see  in  him  the  objective 
expression  of  some  spiritual  condition  in 
Faust,  such  as  his.  struggling  for  a  new 


birth  into  another  condition  of  existence ; 
or  his  thoughtful  striving  for  Ideal 
Beauty;  or  his  imperious  yearning  for  the 
original  home-land  of  Art,  and  so  forth, 
but  the  objection  to  these  views  is,  that 
all  symbolizing  is  superfluous  when  the 
thing  supj)Osed  to  be  symbolized  is  as 
really  and  palpably  set  forth  by  the  poet 
as  Faust's  striving  lor  Helen,  his  ideal, 
in  search  of  which  we  even  see  him  de- 
scend into  Hades.  Moreover,  if  Homun- 
culus really  did  symbolize  so  noble  an 
aspiration  of  Faust's  soul,  we  could  not 
understand  why  Satan  should  be  his 
originator. 

More  recent  interpreters  hold  that 
Homunculus  symbolizes  Humanism,  yet 
without  advancing  convincing  arguments ; 
still  others,  completely  nonplussed,  see  in 
him  nothing  but  a  joke  of  the  senile  j^oet. 

In  contradistinction  to  the  commenta- 
tors alluded  to, 'Veit  Valentin,  the  most 
recent  interpreter,  sees  no  symbol  in 
Homunculus,  but  the  living  psychic  force 
necessary  for  reviving  the  shade  of 
Helen  emerging  from  Hades.  Since  she 
is  to  wed  Faust  and  to  become  the  mother 
of  Euphorion,  it  becomes  a  poetic  demand 
that  she,  for  the  time  being,  should  ex- 
change her  shadowy  existence  for  a  real 
one,  i.  e.,  that  she  should  undergo  a  second 
incarnation.  The  animated  matter  neces- 
sary for  that  is  furnished  by  Homunculus 
the  moment  when  he,  at  Galatea's  feet, 
expands  into  the  elements. 

With  Valentin's  interpretation  Homun- 
culus receives  a  most  definite  meaning 
and  place  in  the  poem  and  even  becomes 
an  indispensable  element  in  its  com- 
position, for  now  only  the  Helena  Act, 
otherwise  isolated,  becomes  closely  con- 
nected with  the  preceding  one,  a  consider- 
ation not  to  be  underrated  inasmuch  as 
it  does  due  justice  to  the  poet  as  a 
dramatist. 

[Abstract  of  a  paper  read  before  the  Modern 
Language  Club,  March  11,  1896.] 
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ON  THE  PRESENCE  OF  CENTROSOMES 
AND  ATTRACTION  SPHERES  IN  THE 
GANGLION  CELLS  OF  HELIX  POMA- 
TIA,  WITH  REMARKS  UPON  THE 
STRUCTURE   OF  THE  CELL  BODY. 

By   C.    F.    W.    McCLURE. 


V.  Lenhossek's  paper  vvhicli  appeared 
in  Novemlier,  1895,  (Arehiv.  iiir  Mikr. 
Anat.  Band  46.  H.  2.)  described  for  the 
first  time,  the  existence  of  Centrosomes 
and  Attraction  Spheres  in  certain  of  the 
medium  sized  spinal  gansilion  cells  of  the 
fro^l.  This  interesting  discovery  led  the 
writer  to  search  for  similar  structures  in 
the  ganglion  cells  of  Invertebrates,  in 
which  these  structures  had  likewise  never 
been  found.  The  result  of  these  investi- 
gations has  been  most  gratifying,  as  the 
above  mentioned  structures  were  found, 
both  in  the  supra-  and  infra-oesophageal 
ganglion  cells  of  Helix  po'niatia. 

The  following  description,  ^o  far  as  it  is 
possible  to  do  so  without  figures,  shows 
that  the  structure  and  disposition  of  these 
structures  in  the  ganglion  cells  of  Helix, 
is  essentially  the  same  as  in  those  cells 
where  they  are  commonly  known  to  exist 
and  practically  the  same  as  described  by 
V.  Lenhossek  for  the  spinal  ganglion  cells 
of  the  frog. 

In  certain  of  the  monopolar  ganglion 
cells  of  Helix,  which  have  a  transverse 
diameter  ranging  between  .17  and  .22  m. 
m.,  the  nucleus  was  found  to  have  an 
eccentric  position  and  to  be  invaginated 
on  the  side  directed  towards  the  axis 
cylinder  pole  of  the  cell.  This  invagin- 
ation though,  was  not  exactly  opposite  to 
the  axis  cyclinder  process,  but  directed  to 
one  side  of  it  and  in  this  respect  differed 
from  V.  Lenhossek's  figures.  In  the  pro- 
toplasmic body  of  the  cell,  opposite  to  the 
nuclear  invagination,  a  disc  shaped 
structure  was  found,  which  appeared  to 
be  finely  granular  and  possessed  a  well 
defined  outline  (Sphdre  of  v.  Lenhossek). 


In  some  cells,  this  disc  was  situated  close 
to  the  nuclear  invagination,  while  in 
others  it  was  somewhat  removed  froYn  it, 
but  always  held  a  position  opposite  to  it. 

In  the  centre  of  the  finely  granular 
"  disc  "  several  dark  granular  bodies  were 
found,  which  stained  much  deeper  in 
Heidenhain's  iron  haematoxylin  than  the 
granules  immediately  surrounding  them 
and  which  undoubted!}'  represent  the  so 
called  centrosomes  of  certain  authors. 
The  i)rotO])lasmic  body  of  the  cell  im- 
mediately surrounding  the  "  disc  "  stained 
much  darker  in  the  above  mentioned 
stain,  than  the  remaining  i)ortion  of  the 
cell  l)ody  and  by  careful  focussing,  was 
seen  to  be  composed  of  fine  granules 
closely  jiacked  together,  but  apparently 
not  possessing  a  radial  arrangement. 
This  latter  area  undoubtedly  corresponds 
to  the  "  Rindenzone  "  of  Van  Beneden. 

At  the  time  the  above  structures  were 
first  observed,  December,  1895,  they  were 
looked  upon  as  rudimentary  structures 
and  as  instances  in  which  the  centrosomes 
had.  remained  permanently  in  the  cell 
body,  but  in  no  way  indicating  the  exist- 
ence of  an  active  cell  division  in  the  adult 
ganglion  cells. 

In  describing  the  structure  of  the  cell 
body  of  the  ganglion  cells  of  Helix,  most 
investigators  have  observed  that  it  stains 
much  darker  than  the  axis  cylinder  pro- 
cess, this  is  due  according  to  my  obser- 
vations, to  the  presence  of  a  large  number 
oi  small  granules  which  have  a  distinct  affinity 
for  basic  aniline  dyes.  These  granules  are 
usually  spindle  shaped,  but  often  have  the 
apjjearance  of  little  rods.  They  are  usually 
arranged  in  the  cell  body  in  rows,  which 
may  be  short  and  curved,  or  the  rows  may 
extend  for  some  distance  in  the  cell  body 
parallel  to  the  periphery  of  the  cell  and 
nuclear  membrane,  in  which  case  the  cell 
has  a  striated  appearance.  This  is  most 
common  in  sections  through  which  the 
axis  cylinder  process  has  been  cut.     In 
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those  cells  in  which  the  "Sphiire"  is  pres- 
ent, the  small  granules  are  so  closely 
packed  together  about  the  former  that  it 
is  difficult  to  say  what  their  arrangement 
there  is,  but  they  appear  in  some  instan- 
ces to  be  arranged  in  rows,  while  in  others 
to  have  a  diffuse  distribution.'  These  rows 
of  granules  often  have  the  appearance  of 
fibrils,  but  if  carefully  focussed  the  dis- 
tinction is  clearly  seen.  Also  their  definite 
reaction  to  basis  aniline  dyes  is  sufficient 
to  distinguish  them  from  fibrillar-struc- 
tures,  which,  as  will  be  seen  on  consider- 
ing the  latter  are  stained  in  combination 
stains  by  acid  aniline  dyes.  These  rows 
of  small  granules  correspond  in  all  proba- 
bility to  the  fine  fibrils  described  by  Rhode 
for  the  same  cells.  Material  hardened  in 
Flemming's  solution  and  stained  by  the 
Heidenhain  haematoxylin  method,  shows 
the  rows  of  small  granules  very  distinctly 
and  if  the  sections  have  not  been  differen- 
tiated too  much  there  will  also  be  })re8ent 
a  considerable  number  of  spindle-shaped 
granules  which  stain  quite  deeply  and  are 
much  larger  in  size  than  the  smaller  gran- 
ules. These  are  arranged  in  the  cell  body 
with  their  long  axes  parallel  to  the  cell 
13eri2:)hery  and  are  most  plentiful  in  the 
endoplasmatic  area  of  the  cell.  By  pro- 
gressive differentiation  of  the  sections, 
these  larger  granules  are  seen  to  get  lighter 
in  color  and  by  continuing  the  differen- 
tiation process  become  almost  indistin- 
guishable. It  is  possible  that  these  large 
granules  may  represent  local  collections  of 
the  smaller  granules  which  on  account  of 
their  massing  together,  have  held  the  stain 
longer  than  the  smaller  granules,  that 
are  more  widely  se|)arated.  It  is  more 
probable  though  that  they  are  distinct 
structures,  as  their  substance  appears  to  be 
homogeneous.  These  large  granules  cor- 
respond in  all  probability  to  the  coarse 
fibrils  figured  by  Rhode,  which  he 
derives  from  the  neuroglia  and  are 
not  so    plainly     brought    out    by    other 


staining  methods  as  by  that  of  Heiden- 
hain. In  combination  stains,  such  as 
methelyn  blue  and  eosin,  the  granules 
are  stained  a  deep  blue,  while  the  space 
between  them  as  well  as  the  axis  cylinder 
process  stains  a  reddish  hue.  Fibrils  are 
distinctly  seen  in  the  axis  cylinder  pro- 
cess and  as  a  rule  run  in  wavy  bundles. 
The  fibrils  also  stain  a  slightly  deeper  red 
than  the  ground  substance  and  may  be 
traced  into  the  clear  space  at  the  axis  cyl- 
inder pole  of  the  cell,  which  is  practically 
free  from  granules  and  above  which  the 
pigment  mass  is  situated.  From  this  point 
they  seem  to  run  into  the  cell  body,  but 
to  trace  their  course  there  is  most  difficult 
on  account  of  the  great  number  of  small 
granules  jjresent.  So  far  as  can  be  observed, 
their  course  is  the  same  as  that  of  the  rows 
of  small  granules,  whose  arrangement  into 
rows  is  perhaps  due  to  the  fact  that  the 
granules  arrange.themselves  along  or  upon 
the  fibrils.  All  material  was  fixed  in 
sublimate,  where  double  stains  were  used. 
Material  fixed  in  Flemming's  solution 
and  stained  with  Heidenhain's  haematox- 
ylin shows  the  fibrils  most  distinctly.  That 
the  granules  are  due  to  local  swellings 
on  the  fibrils,  as  suggested  by  Pfliicke 
(Zeitsch,  fiir  Wiss.  zool.  Bd.  60,  H.  3)  for 
the  cells  of  Asfacus,  there  seems  to  be  little 
evidence.  That  these  large  and  small 
granules  in  the  cell  body  are  materially 
different  from  the  neuroglia  tissue,  is  quite 
evident  from  the  fact  that  the  latter  is 
alwa3's  stained  by  the  acid  aniline  dyes, 
while  the  granules  are  stained  by  the 
basic.  In  carefully  prepared  sections  a 
distinct  difference  is  also  observable  be- 
tween the  color  of  the  axis  cylinder  con- 
tents and  the  surrounding  neuroglia  tissue. 
Many  other  combinations  were  used  be- 
sides methylen  blue  and  eosin,  all  of 
which  produced  the  same  results.  Among 
the  best  of  these  was  safranin — lightgreen, 
erythrosin — methylen  blue  after  Held 
and  many  others.     Although  the  neurog- 
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lia  is  seen  to  closely  enveloj)  the  nerve 
cells  in  well  fixed  material,  there  does  not 
seem  to  be  sufficient  evidence  to  consider 
that  it  forms  anything  more  than  an 
envelop  for  the  same,  as  combination  stains 
enable  one  to  clearly  distinguish  between 
the  two.  Provided  neuroglia  fibrils  do 
pass  into  the  body  of  the  nerve  cells,  they 
more  likely  represent  paths  along  which 
lymph  channels  or  l)Iood  vessels  run 
rather  than  a  connective  tissue  stroma  of 
the  cell,  as  figured  by  Rhode.  (Archiv. 
fiir  Mikr.  Anat.  Bd.  54.  H.  3.) 

The  structure  of  many  other  inverte- 
brate nerve  cells  was  studied,  but  space 
will  permit  only  the  mention  of  a  few. 
The  structure  of  the  nerve  cells  of  Astacus, 
Cambarus  and  Homarus  are  essentially  the 
same.  There  are  situated  in  the  cell  body 
innumerable  small  granules  as  figured 
recently  by  Rhode  for  Astacus,  which  have 
a  distinct  affinity  for  methylen  blue,  while 
the  axis  cylinder  process  and  inter-granu- 
lar substance  is  stained  by  the  eosin  when 
combined  with  the  former  dye.  The  fibrils 
are  most  distinctly  brought  out  in  material 
hardened  in  Flemming's  solution  and 
stained  with  Heidenhain's  iron-haematox- 
ylin  and  here  as  in  Helix  and  Arion,  two 
kinds  of  granules  large  and  small  are 
found  in  the  cell  body  of  the  nerve  cells 
of  the  abdominal  ganglia. 

The  granules  in  these  cells  are  larger 
and  not  so  compactly  arranged  as  in 
Helix  and  Arion.  They  often  run  in  rows 
in  much  the  same  fashion  as  described 
for  the  above  mentioned  species.  They 
also  in  some  sections  appear  to  have  a 
diffuse  arrangement.  In  some  cells  the 
axis  cylinder  fibrils  extend  into  the  cell 
body  as  a  compact  bundle  of  fibrils  pract- 
ically free  from  granules,  as  described  by 
Binet  (Jour,  de  I'Anat.  et  de  la  Physiologic 
1894).  This  he  calls  the  ^^  Cylindre-axe 
intracellidairey  This  is  also  present  in 
some  of  the  cells  of  the  abdominal  ganglia 
of  Cambarus,  Astacus  and   Homarus.     In 


some  of  these  cells  it  seems  to  extend 
around  the  nucleus  and  to  form  a  complete 
loop,  about  the  same,  but  in  no  instance 
was  it  seen  to  connect  with  the  nucleus. 
The  axis  cylinder  fibrils  can  be  traced  into 
the  clear  area  at  the  axis  cylinder  pole  of 
the  cell  antl  'from  here  seem  to  pass  into 
the  granular  area,  where  their  course  is 
difficult  to  trace,  but  in  all  probability  as 
in  Helix  it  is  along  their  course  that  the 
granules  arrange  themselves  and  thus  pro- 
duce the  appearance  of  rows.  The  struct- 
ures in  cells  of  Astacus  which  have  been 
described  by  some  writers  as  vacuoles  and 
by  Rhode  as  ground  substance  free  from 
granules,  are  nothing  more  than  sections 
through  the  intracellular  axis  cylinder  in 
which  fibrils  can  plainly  be  seen. 
Material  fixed  in  Flemming's  solution  as 
mentioned  above,  shows  this  most  dis- 
tinctly. At  the  margins  of  the  intracellu- 
lar axis  cjdinder  the  fibrils  are  distinctly 
seen  to  run  into  the  granular  portion  of 
the  cell  and  no  sharp  line  of  demarcation 
exists  between  the  two. 

Granules  arranged  in  rows  often  extend 
into  the  intracellular  axis  cylinder  from 
the  granular  area  of  the  cell  and  show 
most  clearly  that  they  are  distinct  struct- 
ures and  not  swellings  on  the  fibrils. 
Here  also  their  arrangement  into  rows  is 
seen  to  be  dependent  upon  the  course  of 
the  fibrils. 

No  sign  of  a  fibrillar  network  was  found 
in  any  sections  except  in  those  that  had 
been  poorly  preserved  in  sublimate  solu- 
tions. The  distinction  between  neuroglia 
and  cell  tissue  is  equally,  if  not  more  easily 
determined  in  these  cells  than  in  those  of 
Helix  and  Arioi),  on  account  of  the  larger 
granules  which  possess  no  resemblance 
whatever  to  fibrils  or  neuroglia  either  in 
structure  or  reaction  to  aniline  dyes. 

The  structures  mentioned  above  as 
characteristic  of  the  nerve  cells  of  Inver- 
tebrates, seem  to  be  about  the  same  as 
those  usually  described  for  Vertebrates  in 
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that  both  consist  of  fibrils,  granules  and  a 
ground  substance.  Although  the  consti- 
tution and  arrangement  of  these  elements 
may  be  widely  different  in  different  species 
it  seems  most  probable  that  they  are  im- 


portant constituents  of  all  nerve  cells  in 
Vertebrates  as  well  as  Invertebrates,  and 
are  directly  connected  with  the  functional 
activity  of  the  cell. 

[Abstract  of  a  paper   reacl  before  the   Princeton 
Biological  Club,  March  19,  18i)G.] 


SUMMARIES   OF  PAPERS    PUBLISHED. 


THE   CLINICAL    APPLICATION    OF 
THE    ROENTGEN    RAYS. 


By  W.  F.  MAGIE,  W.  W.  KEEN  and  E.  P.  DAVIS. 


The  investigation  herein  described  was 
undertaken  at  the  instance  of  Dr.  Davis, 
'79,  editor  of  the  American  Journal  of  the 
Medical  Sciences^  in  order  to  establish  the 
value  of  the  Roentgen  rays  in  medical 
and  surgical  practice.  Dr.  Keen  provided 
and  discussed  the  surgical  cases  that  were 
examined  ;  Dr.  Davis  conducted  the  work 
in  obstetrics;  the  physical  work  was  done 
by  Professor  Magie. 

The  paper  opens  with  a  description  of 
the  apparatus  used  to  generate  the  Roent- 
gen rays.  The  peculiarities  of  a  particular 
tube  are  described  and  its  efficiency  when 
one  of  the  electrodes  was  made  the  catliode 
and  its  failure  when  the  others  were  used 
is  ascribed  to  the  different  thickness  of 
the  glass  walls  around  the  different  elec- 
trodes. [More  recent  work  would  indicate 
that  this  cause  is  not  the  only  nor  perhaps 
the  most  important  reason  for  the  action 
described. — M.]  The  existence  of  a  high 
vacuum  is  said  to  be  a  necessary  condition 
with  tubes  of  the  ordinary  shape  for  the 
efficient  production  of  the  rays.  An  obser- 
vation is  described  in  which,  in  a  Geissler 
tube,  part  of  which  consisted  of  a  narrow 
portion  of  coiled  uranium  glass  tubing,  this 
part  was  a  source  of  the  rays,  affecting  the 
fluorescent  screen  and  acting  well  and  with 
considerable  penetration  upon  a  photo- 
graphic  plate.     [So  far   as   I  know,  this 


observation  is  unique. — M.]  The  advan- 
tages of  the  use  of  a  diaphragm  of  lead, 
to  cut  off'  the  action  from  all  but  a  small 
part  of  the  tube,  are  pointed  out,  for  the 
securing  of  better  definition.  [This  is  now 
rendered  unnecessary  by  an  improved 
construction  of  the  vacuum  tube. — M.] 
After  giving  some  details  of  the  process 
of  taking  a  picture  (called  a  skiagraph)  by 
the  Roentgen  rays,  an  instrument  called 
the  skiascope,  for  visual  examination  of 
the  rays  by  means  of  a  fluorescent  screen 
is  described.  [This  instrument  was  in- 
vented independently  by  Salvioni,  and 
conceived  though  not  constructed  by  E. 
P.  Thompson,  of  New  York,  and  probably 
by  many  others.  It  is  the  same  instru- 
ment as  that  constructed  by  Mr.  Edison 
under  the  name  fluoroscope. — M.]  Two 
of  the  photographers  connected  with  the 
work  observed  in  one  instance,  when  the 
photographic  plate  was  taken  from  the 
holder,  that  the  object,  a  boy's  arm,  ap- 
peared as  a  dark  shadow  on  a  lighter 
ground.  This  observation  jioints  toward 
a  fluorescence  of  the  photographic  film 
under  the  action  of  the  rays.  Three 
oljservers,  using  the  skiascope  and  a  sheet 
of  aluminium  foil  fresh  from  the  shop, 
observed  a  distinct  increase  in  the  light  of 
the  skiascope  when  the  aluminium  foil 
was  interposed  between  it  and  the  vacuum 
tube.  [This  action  I  have  not  been  able 
to  obtain  since — M.] 

In  the  part  of  the  paper  devoted  to  sur- 
gery Dr.  Keen  describes  the  history  of  the 
various  cases  examined,  and  the  results 
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obtained  by  the  use  of  the  rays.  The 
plates  which  accompany  the  article  show 
anchylosis  of  the  bones  of  the  hand,  a 
tubercular  spot  in  the  elbow,  an  intercon- 
dyloid  fracture  of  the  humerus,  a  resected 
elbow  (taken  through  surgical  dressing) 
and  the  presence  of  a  needle  and  bullets 
placed  in  the  hand  of  a  cadaver. 

Dr.  Davis'  portion  of  the  paper  describes 
the  two  attempts  made,  one  partially  suc- 
cessful, to  skiagraph  the  foetus  in  titero, 
and  various  observations  made  upon  in- 
fants with  the  skiascope  and  the  photo- 
graphic plate. 

[Abstract  of   pajjer  published  in   The  American 
Journal  of  the  Medical  Sciences,  March,  1896.] 


SOME  ASPECTS  OF  RECENT  GERMAN 
PHILOSOPHY. 


By   C.  W.    HODGE. 


The  aim  of  the  article  is,  in  the  main, 
historical  rather  than  critical.  It  seeks 
to  give,  in  as  systematic  a  way  as  po.ssible, 
the  ideas  of  some  of  the  most  prominent 
of  recent  German  thinkers. 

Three  forms  of  reaction  from  Hegelian- 
ism  are  discussed.  The  first  is  a  reaction 
from  Hegel's  neglect  of  science  and  her 
categories,  to  a  philosophy  which  shall  be 
more  in  touch  with  the  results  of  scientific 
research.  There  has  been  an  attempt  to 
do  justice  to  science,  and  at  the  same  time 
to  construct  a  metaphysic  with  principles 
of  its  own.  Lotze  is  cited  as  showing,  in 
the  introduction  to  his  book  on  meta- 
physics, that  experience  cannot  be 
neglected  by  metaphysics,  and  also  that 
science  has  metaphysical  jsresuppositions. 
The  attempt  to  construct  a  i^hilosophy  in 
the  light  of  science  has  taken  a  theistic 
and  a  pantheistic  direction  On  the 
theistic  side  Lotze  and  Ulrici  are  taken  as 
examples.  Lotze's  "  Metaphysik "  is 
briefly  outlined,  especially  with  reference 
to  his  theism,  and  it  is  sought  to  show 
that  his  system  is  in  unstable  equilibrium 


between  pan-cosmism  and  a-cosmism, 
because  he  does  not  adequately  conceive 
the  relation  between  the  Absolute  and 
the  Relative.  It  is  shown  how  Ulrici 
supplemented  Ijotze  at  this  point.  There 
is  not  space  to  go  into  this  discussion. 

The  pantheistic  side  of  the  tendency  to 
bring  philosophy  into  touch  with  science, 
has  taken  the  form  of  a  sort  of  Spinozism 
supplemented  in  the  light  of  modern 
scientific  theories.  Spinozism  was  pure 
intellectualism,  and  consequently  had  no 
logical  place  for  the  ideas  of  will  and 
energy.  It  would  thus  be  a  closed  and 
lifeless  system,  hostile  to  modern  science 
with  its  doctrine  of  development  or  evolu- 
tion. Philosophy  starting  M'ith  Spinozism 
must  find  some  way  by  whicli  to  do  away 
with  the  parallelism  of  thought  and  ex- 
tension in  the  sj^here  of  the  Absolute, 
leaving  it  only  in  the  ijhenomenal  sphere, 
in  order  that  the  mechanism  of  Spinoza 
be  avoided ;  and  at  the  same  time  the 
spiritual  side  must  be  conceived  as  funda- 
mentally volitional  in  order  that  the 
doctrine  of  evolution  be  theorized.  This 
phase  of  thought  is  well  illustrated  in 
Paulsen's  "  Einleitung  in  die  Philosophie." 
His  ideas  are  l)riefly  outlined  and  dis- 
cussed critically.  Haeckel's  views,  as 
given  in  his  "  Monism,"  are  also  discussed 
as  illustrating  this  same  tendency  from 
the  standpoint  of  a  scientist  who  has  be- 
come a  metaphysician. 

If,  on  the  objective  side,  science  had 
been  neglected  by  Hegel,  so  too  on  the 
subjective  side  had  Kant's  doctrine  of  the 
limit  of  knowledge  been  disregarded. 
This  leads  to  the  second  form  of  reaction 
from  Hegelianism,  viz. :  the  return  to 
Kant  and  reassertion  of  the  Kantian  limit 
of  knowledge.  Neo-Kantism  is  therefore 
taken  up  as  being  perhaps  the  most 
])roinincnt  phase  of  recent  German 
tli'>ught.  Neo-Kantism  asserts  that  the 
"thing  in  itself"  is  not  a  true  factor  of 
Kantism,  when  its  spirit  is  rightly  under- 
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stood.  It  claims  that  Kantism  means 
that  we  must  not  speak  of  anything  extra- 
conscious,  everything  being  content  of 
consciousness.  The  problem  of  knowl- 
edge is  the  search  for  the  universal  rules 
according  to  which  we  ought  to  think  if 
we  would  attain  truth.  Thus  the  object 
or  content  of  knowledge  is  reduced  to  the 
formal  element  in  experience.  This  re- 
duction having  been  made,  Neo-Kantism 
claims  that  this  formal  element  should  not 
have  ontologic  value  as  with  Hegel. 
Thus,  knowledge  is  subjective  and  phe- 
nomenal. Neo-Kantians  may  be  divided 
into  those  who  hold  that  the  ideal  world 
of  metaphysical  reality  is  indisi^ensablein 
ethics,  and  those  who  believe  that  it  is  to 
be  dispensed  with  practically  as  well  as 
theoretically.  Among  the  former  class 
are  mentioned  Windelband  and  Lange, 
and  among  the  latter  Laas. 

A  brief  digression  follows  in  which  two 
forms  of  reaction  from  Neo-Kantism  in  a 
more  realistic  direction,  are  discussed. 
Volkelt  argues  that  we  must  seek  in  ex- 
perience for  a  principle  with  objective 
reference,  finding  it  in  a  "  logical  neces- 
sity "  for  such  reference  in  the  subjective 
forms  of  thought.  Volkelt's  position  is 
briefly  discussed,  and  it  is  shown  how  he 
is  finally  forced  to  rest  in  an  intuitive  be- 
lief, ending  in  naive  realism.  Hartmann's 
somewhat  similar  position  is  also  stated, 
but  must  be  omitted  here. 

The  other  form  of  this  reaction  from 
Neo-Kantism  is  from  the  side  of  psychol- 
ogy. Prof.  Stumpf  in  his  "  Psychologic 
und  Erkenntnisstheorie,"  shows  that  the 
separation  of  the  categories  from  space 
and  time  is  impossible ;  he  shows  also  the 
impossibility  of  the  separation  of  form 
and  matter  in  perception  claiming  that  a 
spacial  element  is  given  in  sensation. 
Kant's  doctrine,  he  claims,  conflicts  with 
ascertained  results  in  psychology.  He 
maintains  that  necessity  attaches  to  the 


content  of  certain  judgments,  and  that  we 
get  the  idea  by  abstraction  from  these. 

In  concluding  the  discussion  of  episte- 
mology,  a  few  critical  remarks  are  added. 
Kant's  identification  of  the  form  of  ex- 
perience with  the  subjective  process  of 
knowledge  is  untenable,  and  separates 
form  and  matter  unjustifiably.  The  pro- 
cess is  a  psychological  question,  while 
both  form  and  matter  belong  to  the  con- 
tent of  })erception  and  cognition.  This, 
however,  does  not  do  away  with  the  fact 
that  ontologically  there  is  a  distinction 
between  them,  and  that  the  formal  ele- 
ments are  the  form  giving  principles  which 
make  an  objective  cosmos  possible.  On- 
tologically they  are  the  forms  of  a  uni- 
versal mind  while  psychologically  they 
are  genetically  apprehended.  It  is  con- 
cluded that,  when  all  that  the  psychol- 
ogist can  ask  has  been  granted,  the 
problem  of  accounting  for  the  universality 
and  necessity  of  these  formal  elements 
remains  and  this  element  the  psychologist 
cannot  explain.  Stumpf 's  theory  of 
necessity  is  briefly  criticised,  and  it  is 
concluded  that  the  formal  elements  can- 
not be  regarded  as  not  differing  from  the 
material  elements  in  experience,  but  that 
by  their  necessity  and  universality  they 
are  to  be  regarded  as  ontologically  differ- 
ent from  the  material  elements. 

The  third  aspect  of  German  thought 
which  is  taken  up  is  Pessimism,  which 
arose  in  Germany  as  still  another  form  of 
reaction  from  Hegelianism,  a  reaction 
from  his  thorough  rationalism.  Idealism 
claimed  that  to  know  the  world  I  must 
know  my  own  true  innermost  self.  Hegel 
removed  Kant's  limitations,  claiming  that 
this  self  is  universal  reason,  and  seeking 
to  deduce  from  this  the  world  of  phen- 
omena. But  there  is  an  element  of  un- 
reason and  caprice  about  the  world  which 
could  not  be  adequately  dealt  with  by 
Hegel.     Schopenhauer  went  to  the   op- 
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posite  extreme,  developing  a  monistic 
irrationalism.  Pessimism  is  brieHy  dis- 
cussed in  reference  to  its  most  recent 
adherents,  the  mo.lern  followers  of 
Schopenhauer,  viz. :  Frauenstildt,  Bahrsen 
and  Deussen. 

[Abstract  of  an  article  published  In  the  I'lesby- 
terian  and  Uefornied  R.^view  of  A.i)ril,  ISSHi.] 


PRINCIPLES      OF     MARINE     ZOOGEO- 
GRAPHY. 


A     CONVENIENT     INSTRUMENT    FOR 

VISUAL  USE  IN  DIAGNOSIS   WITH 

THE  ROENTGEN   RAYS. 


By  W.  F.  MAGIE. 


The  instrument  here  proposed  for  ex- 
amination with  the  Rontgen  rays  I  have 
not  seen  described  elsewhere,  and  there- 
fore present  a  brief  account  of  it  in  the 
hope  that  it  will  be  of  use  to  investigators 
in  this  interesting  subject. 

A  sheet  of  black  paper,  coated  on  one 
face  with  platinum-bari  cyanide,  is  placed 
with  the  coated  side  inward  across  the  end 
of  a  tube  or  box,  into  which  the  observer 
looks,  and  which  is  so  fitted  to  the  face  or 
shielded  by  cloths  that  the  phosphorescent 
substance  and  the  eyes  are  protected  from 
all  extraneous  light.  If  this  tube  be  then 
directed  toward  the  excited  Crookes'tube, 
which  is  giving  the  Rontgen  rays,  the 
phosphorescent  paper  in  the  tube  glows, 
and  the  shadows  of  objects  interposed  be- 
tween it  and  the  Crookes'  tube  appear 
upon  it.  The  advantage  of  this  arrange- 
ment consists  in  its  avoiding  the  experi- 
mental inconvenience  of  working  in  a 
dark  room,  and  likewise  the  delays  in- 
volved in  the  plan  used  by  Rontgen.  By 
this  instrument  the  phenomena  of  the 
Rontgen  rays  can  be  most  conveniently 
investigated.  Its  obvious  applicability  in 
diagnosis  has  led  to  my  giving  an  account 
of  it  here.  A  more  detailed  account,  with 
a  report  of  cases  in  which  it  has  been 
used,  will  appear  in  the  March  number 
of  the  American  Journal  of  the  Medical 
Sciences.     (Dated  Feb.  7,  189G). 

[The  Medical  New.s,  Feb.  l.i,  1896.] 


By  A.   E.  ORTMANN. 


Prof  Theo  Gill*  has  given  a  very  inter- 
esting comparison  of  his  own  views  of 
zoogeographical  division  of  the  earth's 
surface,  especially  of  the  oceans,  and  those 
set  forth  by  myself  in  my  '  Grundztige 
der  Marincn  Tiergeographie.'  This  com- 
parison is  the  more  interesting  since  we 
agree  in  many  points  with  each  other. 
Nevertheless,  there  are  some  differences 
which,  as  Prof  Gill  very  properly  states, 
are  chiefly  due  to  the  different  starting 
points.  The  discussion  is  consequently 
directed  at  once  in  a  particular  direction, 
and  upon  this  I  wish  to  lay  the  greatest 
stress :  namely,  upon  the  difference  be- 
tween my  method  of  investigation  and 
that  generally  employed  hitherto.  While 
the  method  of  Professor  Gill,  and  of  almost 
all  the  other  students  of  zoogeography,  is 
an  inductive  one,  i.  e.,  constructing  zooge- 
ographical divisions  according  to  the 
actual  distribution  of  animals,  I  make  use 
of  the  deductive  method,  considering 
merely  the  physical  laws  that  govern  the 
distribution  of  animals.  In  what  follows 
I  shall  state  briefly  the  reasons  which 
have  induced  me  to  urge  a  change  in  the 
method  of  zoogeographical  research. 

1.  Our  knowledge  of  the  actual  distri- 
bution of  marine  animals  is  extremely 
incomplete ;  we  do  not  know  the  exact 
limits  of  the  range  of  most  of  the  species, 
so  that  it  is  impossible  at  present  to  get  a 
correct  idea  of  the  general  features  of 
their  distribution,  and  of  the  assemblage 
of  the  tlifferent  forms  of  animals  in  any 
particular  locality. 

2.  We  cannot  derive  any  divisional  lim- 
itations of  general  value  from  a  particular 
group  of  animals,  since  each  group  is  sub- 
ject to  different  laws.  Thus  a  division 
obtained  by  the  study  of  the  prevailing 
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conditions  in  one  group  is  often  exactly 
the  opposite  of  that  found  to  prevail  in 
other  groups.  From  this  disagreement 
arose  the  continuous  dispute  between  dif- 
ferent writers  with  regard  to  the  number 
and  the  limits  of  the  zoogeographical  divis- 
ions, each  wishing  to  transfer  the  results 
obtained  in  his  favorite  group  to  other 
groups. 

3.  The  actual  distribution  of  animals  is 
the  result  of  development  during  the  course 
of  the  geological  history  of  the  earth. 
While  many  animals  show  a  distribution 
which  corresponds  to  the  physical  condi- 
tions of  recent  times,  many  others  point 
clearly  to  conditions  of  former  periods,  and 
their  distribution  is  only  intelligible  under 
the  supposition  that  formerly  different 
conditions  prevailed  on  the  earth. 

Thus  we  should  expect  that  investiga- 
tions founded  on  the  actual  distribution 
of  animals  are  in  the  first  place  incom- 
plete, and  in  the  second  the  results  ob- 
tained are  contradictory  in  many  cases. 
In  order  to  overcome  the  latter  difficulty, 
statistical  lists  of  the  distribution  of  these 
animals  have  been  prepared  showing  which 
distributional  features  are  most  common. 
But  I  object  even  to  these  statistics.  My 
first  reason  shows  clearly  that  such  statis- 
tics never  are  complete,  and  it  is  very  dan- 
gerous in  science  to  rely  upon  statistics 
deficient  in  the  main  quality  by  means  of 
which  they  are  useful  at  all. 

From  these  considerations  I  am  induced 
to  use  the  deductive  method,  and  to  con- 
struct zoogeographical  divisions  according 
to  the  differences  in  the  physical  conditions 
influencing  the  distribution  of  animals. 
But  I  remark  expressly,  I  do  not  regard 
such  a  division  of  the  earth  as  the  final 
aim  that  should  be  reached  in  zoogeo- 
graphy, Ijut  only  as  a  means  which  facili- 
tates zoogeograjjhical  study.  My  divisions 
represent  only  a  rough  sketch  of  the  disiri- 
hution  of  the  different  conditions  of  life  in 
recent  time.     Of  course,  these  divisions  do 


not  agree  with  those  assigned  to  animals 
the  range  of  which  is  due  to  conditions 
belonging  to  former  times ;  but  even  in 
such  cases  my  divisions  have  a  decided 
advantage.  If  there  are  any  exceptions 
in  the  actual  distribution  of  certain  forms 
we  see  at  once  that  these  animals  do  not 
follow  the  general  rules  according  to  which 
the  divisions  are  conceived,  and  the  knowl- 
edge that  certain  laws  do  not  control  par- 
ticular cases  is  a  considerable  advantage 
in  revealing  the  true  causes  of  these  pecu- 
liarities. For  the  whole  point  or  aim  of 
zoogeographical  research  is  to  find  out  the 
causes  of  the  distribution  of  each  animal 
form. 

The  above  reasons,  I  think,  are  sufficient 
to  demonstrate  that  my  starting  point  has 
certain  advantages  over  that  of  other  stu- 
dents in  zoogeograjjhy.  Notwithstanding 
the  results  of  my  investigations  are  very 
similar  to  these  obtained  by  Professor 
Gill.  This  is  due,  I  believe,  to  the  exten- 
sive and  correct  character  of  his  prelim- 
inary work,  to  the  exact  and  fundamental 
study  of  the  actual  distribution  of  certain 
groups  of  animals,  and  to  the  full  use  he 
has  made  of  the  known  facts.  On  the 
other  hand,!  think,  Professor  Gill's  method 
is  not  so  fundamentally  different  from 
mine  as  it  seems  to  be  perhaps  according 
to  his  own  statement.  It  is  true  he  '  pre- 
fers the  inductive  method '  (p.  515),  and 
his  divisions  are  adapted  in  some  degree 
to  the  actual  distribution  of  certain  ani- 
mals ;  nevertheless  his  chief  marine  divis- 
ions are  conceived  according  to  a  physical 
principle,  to  the  temperature  of  the  ocean 
waters,  a  princi])le  which  was  first  intro- 
duced by  Dana,  and  the  importance  of 
which  is  recognized  by  Professor  Gill  in 
the  concise  sentence  :  "  Temperature  is  a 
prime  factor,  and  land  a  secondary,  in  the 
distribution  of  marine  animals."*  On  this 
point  our  opinions  agree  completely,  and 
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thus,  I  think,  our  starting  points  are  not 
so  extremely  different,  since  Professor  Gill 
in  constructing  his  zoogeographical  divis- 
ions of  the  seas  pays  due  attention  to 
temperature,  which  is  at  least  one,  and 
indeed  the  most  im  portant,  physical  I'actor. 

With  regard  to  the  ohjections  of  Prt)- 
fessor  Gill  to  my  life  districts,  I  should 
like  to  add  here  that  I  do  not  fully  under- 
stand why  he  says  they  are  misconceived, 
since  they  are  framed  in  contravention  of 
my  own  principle  of  continuity.  If  all 
the  life  districts  were  continuous,  any  fur- 
ther divisions  would  be  impossible  and 
needless,  as  is  the  case  in  the  abyssaj  (has- 
salian)  district,  and  even  the  discontinuity 
of  the  others  obliges  us  to  make  further 
divisions  so  as  finally  to  reach  continuous 
and  consistent  areal  units.  I  formed  my 
division  into  life  districts  according  to  the 
primary  conditions  of  life,  and  I  never 
claimed  that  all  the  localities  on  the  earth 
showing  the  same  primary  conditions  of 
life  should  be  continuous  ;  I  only  claimed 
that  the  smallest  areal  units  of  zoogeo- 
graphical division  should  be  continuous. 
Different  conditions  of  life  have  existed 
since  the  beginning  of  the  geological  his- 
tory of  the  earth;  the  secondary  divisions 
into  regions  of  the  marine  life  districts, 
which  were  formerly  continuous  in  a 
greater  or  less  degree,  are  made  according 
to  the  topographical  continuity,  which 
was  interrupted  by  the  introduction  of 
climatic  differences  in  much  later  times. 
The  assigned  districts  of  life  are  old,  and 
during  a  long  time  they  were  the  only 
zoogeographical  divisions  of  the  seas.  The 
different  regions  of  the  life  districts  them- 
selves are  of  a  comparatively  recent  date, 
and  their  existence  did  not  begin  until  a 
differentiation  of  climate  took  place. 

Professor  Gill  further  suggests  that  the 
life  districts  themselves  are  of  unequal 
value,  and  they  should  be  segregated  into 
two  primary  categories,  marine  and  inland. 
I   agree  perfectly  with  this  view,  as  the 


same  view  is  maintained  in  my  book,  the 
title  of  which  reads  :  '  Principles  oi marine 
zoogeograph}','  thus  leaving  out  of  view 
the  consideration  of  m^an rUlistricts.  Fur- 
ther, I  expressly  state  (p.  18-20)  that  the 
diagnostic  value  of  my  five  life  districts 
differs,  for  if  we  were  to  establish  a  per- 
fectly philosophical  division  we  should 
have  to  introduce  other  districts,  but  only 
the  five  named  are  of  'practical  value.  The 
fact  that  the  marine  life  districts  are  une- 
qual as  regards  the  number  of  subdivis- 
ions I  cannot  consider  as  an  objection  to 
their  correctness.  Indeed,  in  this  respect 
they  are  unequal,  but  if  they  are  unequal 
in  nature  why  should  we  try  to  correct 
nature  in  proposing  a  scheme  on  paper  in 
which  the  divisions  would  appear  more 
equal  than  they  really  are? 

I  am  glad  that  Professor  Gill  by  his 
remarks  has  given  me  an  occasion  to 
state  again  in  a  concise  form  my  reasons 
for  neglecting  the  inductive  or  statistical 
method  in  zoogeography.  I  think  that 
practical  results  favor  my  method,  espe- 
cially since  there  is  a  remarkable  paral- 
lelism in  both  divisions.  Professor  Gill's 
and  mine.  This  fact  suggests  that  an 
agreement  of  both  is  at  least  possible,  and 
then,  perhaps,  some  of  the  scientific  terms 
of  Professor  Gill  would  have  the  priority 
and  should  be  used,  as  most  of  the  terms 
used  by  me  are  certainly  in  that  particu- 
lar sense  of  more  recent  date. 

Taper  published  in  Science,  May  16th,  1896. 


AUTOMATISM   IN  MORALITY. 


By  JOHN  GRIER  HIBBEN. 


An  examination  of  certain  ethical  theo- 
ries of  the  evolutional  school,  especially 
the  articles  of  Pioger  and  Paulhan  in  the 
Revue  Philosojihiqiie  of  1894.  The  follow- 
ing positions  are  stated  and  criticised  : — 

1.  That  there  is  an  unbroken  uniformity 
in  the  line  of  development  from  the  lowest 
order  of  animals,   which    manifest   rudi- 
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mentary  social  instincts,  to   the  highest 
forms  of  morality  in  civilized  man. 

2.  That  the  development  of  morality 
and  of  society  have  followed  parallel  lines 
throughout  their  history. 

3.  That  moral  practices  came  l)efore 
any  reflection,  or  consciousness  of  moral 
law  or  obligation. 

4.  That  conscience  may  possess  an 
organic  or  functional  character,  forming 
an  integral  part  of  social  organism,  and 
that  according  to  Pioger  the  genesis  of  a 
social  conscience  is  explained  by  a  differ- 
entiation of  the  nervous  system  especially 
adapted  to  the  reception  of  social  excita- 
tions, just  as  the  sense  of  sight  arises  from 
a  nervous  differentiation  ])eculiarly 
adapted  to  the  reception  of  luminous 
vibrations. 

5.  That  individual  conduct,  apart  from 
its  social  relations,  has  no  moral  sig- 
nificance. 

6.  That  conscious  morality  is  the  excep- 
tion as  regards  the  conduct  of  mankind 
generally,  and  that  any  consideration  of 
law,  obligation,  etc.,  tends  to  disturb  the 
normal  workings  of  instinctive  habits. 

The  purpose  of  the  paper  is  to  prove, 
in  o[)position  to  the  above  propositions, 
that  there  is  in  consciousness  that  to  which 
in  the  last  analysis  we  are  constrained  to 
appeal, — a  feeling  of  superiority  to  the 
sensible  series  of  time  and  space  in  its 
perpetual  flux,  a  something  within  tran- 
scending the  phenomena  of  which  we  are 
a  part.  This  feeling  has  psychological 
reality  of  an  unusual  character,  and  as 
such  it  can  not  be  ignored.  This  alone 
explains  what  without  it  must  remain  a 
paradox — namely,  that  in  the  midst  of 
the  pleasure-pain  phenomena,  whose 
summation  is  supposed  to  embrace  the 
totality  of  existence,  we  see  a  person 
enduring  pain,  scorning  the  allurements 
of  pleasure,  suffering  and  choosing  to 
suffer  rather  than  to  relinquish  his  ideal. 
It  is  that  which  renders  us  dissatisfied, 


even  when  driven  by  desire  to  the  full 
fruition  of  our  wants ;  for  there  is  ever  a 
higher  within  us  which  is  not  satisfied 
when  the  lower  is  appeased.  Shame,  dis- 
gust and  regret,  which  follow  the  unre- 
strained gratification  of  appetite  or  pas- 
sion, are  indications  that  the  real  self  is 
asserting  its  claims  for  higher  gratification. 
It  is  the  divine  restlessness  of  the  human 
soul.  In  it  we  feel  the  stirring  of  our  dis- 
tinct self-hood,  and  a  conviction  that  be- 
neath the  stream  of  phenomenal  self- 
Tnanifestations  there  is  indeed  a  "  buried 
life"  of  enduring  personality. 

Paper  published  in    the    International    Journal   of 
Ethics,  July,  1895. 


ON  THE  THEORY  OF  THE  EXISTENCE 

OF  CLIMATIC  ZONES    IN  JURASSIC 

TIMES. 


By   ARNOLD   E.    ORTMANN. 


The  theory  of  M.  Neumayr,  that 
climatic  zones  were  present  in  the  seas  of 
the  Jurassic  period,  although  much  dis- 
cussed at  first  and  opposed,  was  subse- 
quently accepted  almost  generally  by 
geologists,  and  has  been  considered  suffic- 
iently established  so  as  to  be  admitted  to 
many  text-books  of  geology.  In  the  pui*- 
suance  of  zoogeographical  studies  I  have 
been  obliged  to  examine  this  theory  more 
closely,  since  it  bears  very  importantly  on 
the  origin  of  the  zoogeographical  divisions 
of  the  earth  ;  and  after  a  careful  perusal 
of  all  the  writings  of  Neumayr  relating  to 
the  subject,  I  am  convinced  that  this 
theory  is  entirely  untenable ;  in  fact,  it  is 
so  poorly  supported,  that  it  seems  almost 
surprising  that  nol)ody  has  called  atten- 
tion to  the  grave  errors  contained  in  it 
before  this. 

Neumayr  was  induced  to  propound  his 
theory  on  account  of  the  differences  act- 
ually existing  in  the  faunas  of  the  Jurassic 
strata  of  different  localities  in  Europe. 
By   means   of  these   differences   he    dis- 
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tinguishes  a  Mediterranean  province  com- 
prising the  Jurassic  deposits  of  Southern 
Europe ;  a  Middle-European  province, 
comprising  those  of  England,  France, 
Germany,  Poland,  and  a  Boreal  or  Russian 
province,  comprising  those  of  Russia. 
The  difi'erences  j^resented  in  these  provin- 
ces, may  be  due  either  to  topographical  or 
to  climatic  causes ;  these  consist  in  the 
separation  of  the  respective  sea-basins  by 
land ;  or  in  differences  in  the  depths  of 
the  seas,  or  in  the  petrographic  characters 
of  the  deposits  (facies).  Neumayr  believ- 
ing that  he  has  demonstrated  that  the 
action  of  these  topographical  causes  is 
impossible,  concludes  that  the  only  way 
left  for  an  explanation  of  the  faunistic 
differences  is  to  suppose  the  existence  of 
climatic  differences.  This  supposition  is 
supported,  he  alleges,  by  the  geographical 
distribution  of  the  faunas  characteristic 
for  each  of  these  provinces,  they  are  dis- 
tributed in  circunii)olar  zones  all  around 
the  earth. 

The  principal  objections  I  make  to  this 
theory  are  of  two  kinds.  In  the  first 
place,  I  maintain  that  Neumayr  did  not 
show  the  impossibility  of  the  action  of 
topographical  causes,  and  in  the  second 
place,  I  do  not  grant,  that  the  alleged 
circumpolar  arrangement  of  the  different 
provinces  exists  at  all.  Besides,  there  are 
a  number  of  additional  arguments  which 
seem  to  be  very  much  against  this  theory. 

As  regards  the  topographical  causes, 
Neumayr  demonstrates  only,  that  a  sep- 
aration of  the  Jurassic  seas  of  Europe  by 
land  did  not  exist.  This  demonstration  I 
consider  to  be  correct,  and  make  no  ob- 
jection to  it.  But  as  regards  the  other 
points,  Neumayr's  argument  is  a  complete 
failure,  since  he  touches  the  matter  only 
superficially  and  docs  not  give  it  proper 
and  thorough  consideration.  While  dis- 
cussing the  differences  of  the  Mediterran- 
ean and  Middle-European  provinces,  he 
concedes  that  the  depths  of  the  respective 


seas  were  different,  and  that  the  strata  of 
the  former  were  deposited  in  deep  water, 
the  latter  in  shallow  water..  He  says, 
however,  that  these  differences  of  depth 
cannot  be  held  responsible  for  the  differ- 
ences in  the  faunas,  since  in  some  typical 
Mediterranean  Cephalopod-beds,  Reef- 
Corals  are  present,  and  Reef-Corals  in- 
dicate shallow  water.  The  locality  where 
this  peculiar  mixture  of  the  fauna  occurs 
(Stramberg,  Moravia)  has  not  been  dis- 
cussed carefully  by  Neumayr,  although 
this  seems  quite  indispensable  in  order  to 
derive  any  projjer  conclusions  from  it. 
The  simple  fact  that  corals  and  Mediter-' 
ranean  Cephalopods  are  found  in  the  same 
beds  is  sufficient  to  cause  Neumayr  to 
reject  the  idea  of  the  influence  of  the 
depth  oFthe  sea  upon  the  fauna,  which  is 
otherwise — according  to  himself — very 
seductive.  But  investigating  the  matter 
more  closely,  I  have  been  convinced  that 
these  beds  were  deposited  in  deep  water, 
close  to  a  steep  precipice,  where  in  the 
upper  level,  in  shallow  water,  Coral-Reefs 
flourished;  Coral-fragments  rolled  down 
into  the  Cephalopod-beds  and  thus  a 
mixture  of  shallow  water  and  deep  water 
fossils  has  been  effected.  The  petrogra- 
phic character  of  the  Stramberg-limestone 
as  well  as  its  geographic  situation  fully 
supports  this  view.  Thus  the  only  ob- 
jection, quoted  by  Neumayr,  to  the  action 
of  the  differences  of  depth  of  the  seas  is 
set  aside. 

Concerning  the  differences  of  the  facies, 
Neumayr  does  not  even  try  to  give  any 
proof,  that  the  faunistic  differences  are 
not  due  to  the  peculiarities  of  the  deposits 
found  in  the  three  provinces.  He  alleges, 
it  is  true,  that  "  grave  doubts  exist " 
against  the  supposition,  that  the  faunas 
are  influenced  by  the  well-known  differ- 
ences of  the  facies ;  but  he  does  not  name 
any  one  of  these  doubts,  and  therefore  this 
statement  is  rather  arbitrary.  Differences 
in  the  facies  are  certainly  present,  especi- 
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ally  between  the  Middle-European  and 
the  Russian  Jura,  and  they  may  be  gen- 
erally characterized  by  stating  the  pre- 
valence of  calcareous  deposits  in  the 
former  and  of  arenaceous  in  the  latter. 
Such  differences  must  have  influenced 
the  respective  faunas,  and  although  Neu- 
mayr  alleges  the  contrary,  this  allegation 
is  not  fully  supported. 

In  my  opinion,  even  these  two  points, 
the  depth  of  the  seas  and  the  differences 
in  the  facies,  are  the  causes  producing  the 
faunistic  differences,  and  further,  wc  must 
believe  that  the  Mediterranean  Jura  was 
deposited  at  considerable  depths,  while 
the  Middle-European  and  the  Russian 
was  formed  in  shallow  water ;  in  the 
Middle-European  Jura,  limestone-facies 
prevail,  in  the  Russian  sandy  facies,  and 
the  faunas  found  in  the  resi)ective  beds 
are  different  accordingl3\ 

The  weakest  point  in  Neumayr's  views 
is  the  alleged  circuni polar  distribution  of 
the  three  provinces.  Ncumayr  himself  is 
acquainted  with  the  facts  which  are  op- 
posed to  his  theory,  and  latterly  similar 
facts  have  been  discovered.  At  present 
many  cases  are  known  of  the  occurrence 
of  deposits  characteristic  of  a  particular 
climatic  zone  in  regions  where  they  would 
not  be  expected  according  to  Neumayr's 
theory.  I  need  mention  merely  the 
presence  of  deposits  showing  a  Middle- 
European  character  in  tropical  East 
Africa,  and  of  Boreal  de^josits  in  Cal- 
ifornia and  Mexico.  These  examples  are 
amply  sufficient  to  disprove  Neumayr's 
theory ;  since  it  is  evident  that  deposits 
said  to  be  formed  in  a  temperate  or  boreal 
climate  should  not  be  met  with  in  the 
tropics. 

I  shall  consider  only  two  of  the  ad- 
ditional objections  to  the  existence  of 
climatic  zones  in  Jurassic  times. 

Of  all  the  groups  of  living  animals 
which  are  found  also  in  a  fossil  state,  none 
enables  us  to  conjecture  as  to  the  former 
climatic  conditions  with  such  confidence 


as  the  Reef-Corals.  Reef-Corals  it  is  true, 
are  very  rare  in  Russia,  but  no  doubt, 
this  peculiarity  is  due  to  the  prevailing 
facies  ;  they  are  present  nevertheless  even 
in  Russia,  wherever  calcareous  deposits 
are  developed.  Therefore,  the  so-called 
"  boreal  "  seas  of  Neumayr  must  have 
possessed  a  tropical  climate.  Neumayr 
pays  no  attention  to  this  fact,  although  it 
has  been  vigorously  pointed  out  by 
Nikitin. 

Further,  the  climatic  conditions  of  Post 
Jurassic  times  weie  decidedly  warmer  than 
those  of  the  Jurassic  time  as  accepted  by 
Neumayr.  According  to  him  during  the 
Jurassic  period  a  temperate  or  even 
boreal  climate  prevailed  over  the  greater 
part  of  Europe.  We  know  on  the  other 
hand,  that  in  the  earlier  Tertiary  period 
a  tropical  or  a  subtropical  climate  existed 
in  Europe  and  even  in  more  northern 
localities.  Thus,  if  we  accept  Neumayr's 
theory,  we  are  forced  to  believe  that  the 
climatic  differentiation  of  the  earth  was 
farther  advanced  in  the  Jurassic  than  in 
Tertiary  time ;  this  is  absolutely  impos- 
sible according  to  the  generally  accepted 
theory  of  the  gradual  cooling  of  the  earth. 

The  above  are  the  chief  objections  to 
Neumayr's  theory,  and  it  is  evident  that 
its  very  foundations  are  insufficiently 
established.  The  differences  in  the 
Jurassic  faunas  are  due  to  topographical 
causes,  such  as  the  depth  of  the  seas  and 
the  different  character  of  the  facies.  No 
traces  are  present  of  a  climatic  differentia- 
tion and  we  must  sup})Ose,  that  the 
Jurassic  ocean  all  over  the  earth  possessed 
temperature  conditions  which  might  be 
properly  compared  with  those  prevailing 
in  the  tropical  seas  of  recent  times. 
There  was  a  high  average  temperature 
and  the  changes  of  temperature  were  only 
small.  A  climatic  differentiation  of  the 
ocean  did  not  exist  until  the  beginning  of 
the  Tertiary  period. 

[Sumniary  of  ii  paper  published  In  the  American 
Journal  of  Science,  Ajjril,  1896.] 
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BOOK  REVIEW. 


Inductive  Logic,  by  John  Grier  Hibben, 
Ph.  D.,  Assistant  Professor  of  Logic  in 
Princeton  University.  New  York:  Chas. 
Scribner's  Sons,  1896. 
This  neat  Httle  volume  is  the  fruit  of 
Professor  Hibben 's  effort  to  bring  the  ma- 
terials of  induction  into  a  form  and  compass 
that  will  meet  the  requirements  of  a  man- 
ual of  elementary  instruction  in  the  class- 
room. It  is  meant  to  serve  as  a  fitting 
supplement  to  the  elementary  courses  in 
formal  or  deductive  logic.  The  fact  that 
most  of  the  premises  of  deductive  reason- 
ing are  obtained  by  observation  and  inves- 
tigation shows  the  close  dependence  of 
deduction  on  the  inductive  processes.  The 
author  has,  therefore,  emphasized  the 
necessity  of  a  thorough  knowledge  of  the 
principles  of  induction  as  a  condition  of 
an  intelligent  grasp  of  the  nature  of  infer- 
ence in  general.  He  also  contends  for  the 
correlation  of  the  two  methods,  regarding 
induction  and  deduction  as  mutually  de- 
pendent and  in  fact  as  phases  of  one  and 
the  same  logical  procedure. 

This  is  the  modern  tendency  as  distin- 
guished from  the  habit  of  the  older  logi- 
cians which  was  to  regard  the  two  methods 
as  distinct  if  not  antagonistic,  and  in  em- 
bodying it  in  his  treatise  Professor  Hibben 
puts  himself  in  line  with  the  best  logical 
thought  of  the  time.  Starting  out  in  sub- 
stantial agreement  with  the  great  work  of 
Mill,  sympathy  with  which  seems  to  be 
almost  a  conditio  sine  qua  non  of  fruitful 
work  in  this  field,  Professor  Hibben's  own 
position  as  an  inductive  thinker  might  be 
characterized  as  that  of  an  adherent  of 
Mill,  whose  views  have  been  qualified  at 
various  points  by  study  of  the  work  of 
Mill's  contemporaries,  Whewell  and 
Jevons,  as  well  as  by  the  important  new 
developments  in  logical  science  embodied 
in  the  works  of  such  writers  as  Lotze,  Sig- 
wart,Green,  Bradley,  Bosanquet  and  Venn. 
While  the  nature  of  the  subject  and  the 


limits  of  an  elementary  discussion  leave 
small  room  for  originality,  the  author  has 
handled  his  materials  in  an  independent 
spirit  and  has  produced  a  work  that  com- 
bines careful  scholarship  and  discriminat- 
ing judgment  in  dealing  with  the  problems 
of  induction  and  in  the  selection  and  ar- 
rangement of  materials,  with  clearness  of 
definition  and  statement. 
,  The  first  six  chapters  treating  of  The 
Nature  of  Inference,  Induction  and  De- 
duction, The  Essentials  of  Induction, 
Types  of  Inductive  Inference,  Causation, 
and  Causal  Analysis  and  Determination, 
are  devoted  to  a  statement  of  the  ground- 
work and  principles  of  induction.  The 
next  five  chapters  treat  of  the  inductive 
methods  of  investigation  as  laid  down  by 
Mill.  Then  follow  chapters  on  Verifica- 
tion and  Prediction,  Hypothesis,  Analogy, 
Probability  and  Empirical  Laws.  Falla- 
cies are  treated  under  four  heads,  Errors 
of  Perception,  Judgment,  Imagination  and 
of  the  Conceptional  Process.  Then  fol- 
lows a  discussion  of  the  inductive  methods 
as  applied  to  the  various  sciences  and  a 
sketch  of  the  history  of  induction  from 
Socrates  to  Mill.  The  book  closes  with  an 
interesting  and  valuable  collection  of  prac- 
tical examples  selected  from  the  writings 
of  the  leading  investigators  of  modern 
times.  This  is  a  feature  of  the  work 
which  distinguishes  it  from  other  manuals 
on  induction  and  gives  it  a  decided  advan- 
tage for  text-book  purposes.  A  notable 
feature  of  Professor  Hibben's  treatise  is 
the  way  in  which  the  theoretical  and  prac- 
tical demands  are  kept  constantly  in  view. 
It  is  in  one  point  of  view  a  compact  and 
clear  statement  of  inductive  theory,  in 
another,  a  treasure-house  of  facts  and 
illustrations. 

The  work  is  neatly  printed,  convenient 
in  size  and  contains  a  good  table  of  con- 
tents and  an  index.  A.  T.  Ormond, 
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NOTES. 


The  Department  of  Civil  Engineering 
of  the  College  has  recently  received  a  gift 
oftwo  models  representing  the  Eads'  Jet- 
ties at  the  mouth  of  the  Mississippi  River. 
Each  one  of  these  models  is  three  inches 
thick,  ten  inches  wide  and  forty-three 
inches  long.  The  first  representing  the 
results  of  surveys  and  soundings  made  in 
May,  1875,  shows  the  South  Pass  as  it  was 
beforethe  works  were  begun,  with  a  maxi- 
mum depth  of  nine  feet  over  the  bar  at  the 
Gulfendof  the  Pass.  The  second,  of  April, 
1878,  shows  the  jetties  as  they  were  con- 
structed and  the  effect  that  they  had  caused 


in  scouring  out  a  channel  about  thirty  feet 
deep  from  the  deep  water  of  the  river 
through  the  bar  to  the  deep  water  of  the 
Gulf.  Incidentally  they  illustrate  very 
clearly  the  process  of  land-making  at  the 
mouths  of  silt-laden  streams. 

These  models  were  made  under  the 
direct  supervision  of  Captain  James  B. 
Eads  in  1878,  just  before  the  final  comple- 
tion of  the  work.  They  are  the  gift  of 
Mr.  Max  E.  Schmidt,  M.  Am.  Soc.  C.  E., 
who  was  the  chief  assistant  engineer  dur- 
ing the  construction  of  this  important 
undertaking. 
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PUBLIC  LECTURES  DELIVERED  AT 
PRINCETON  UNIVERSITY  IN  CON- 
NECTION WITH  THE  SESQUICEN- 
TENNIAL  CELEBRATION  IN  OCTO- 
BER,  1896. 


Four  lectures  by  Josei)h  .John  Thomson, 
Cavendish  Professor  of  Physics  in  the 
University  of  Cambridge,  England.  Sul> 
ject :  The  Discharge  of  Electricity  in  Gases. 
These  lectures  were  delivered  in  the 
Physical  Lecture-room  of  the  John  C. 
Green  School  of  Science. 


Four  lectures  by  Felix  Klein,  Professor 
of  Mathematics  in  the  University  of  Got- 
tingen,  Germany.  Subject :  The  Matlie- 
matical  Theory  of  the  Top.  These  Collo- 
(juia  were  held  in  the  Physical  Lecture 
Room. 

ni. 

Six  lectures  by  Edward  Dowden,  Pro- 
fessor of  English  Literature  and  Rhetoric 
in  Trinity  College,  Dublin.  Subject :  The 
French  Revolution  and  English  Literature. 
These  lectures  were  delivered  in  Alex- 
ander Hall. 

First  lecture  :  The  Revolutionary  Si)irit 
before  the  Revolution. 

Second  lecture  :  Theorists  of  the  Revo- 
lution :  William  Goodwin  and  Mary^^"oll- 
stonecraft. 


Third  lecture  :  Anti-revolution:  Edmund 
Burke. 

Fourth  lecture :  Early  Revolutionaiy 
group  and  antagonists  :  Southey  :  Cole- 
ridge :  the  Anti-Jacobin. 

Fifth  lecture  :  Recovery  and  Reaction  : 
Wordsworth. 

Sixth  lecture :  Renewed  Revcjlutionary 
Advance:  Byron:  Moore:  Shelley. 

IV. 

Two  lectures  l)y  Andivw  Scth,  Professor 
of  Logic  and  Metaphysics  in  the  Univer- 
sity of  Edinburgh,  Scotland.  Sulyect : 
Theism.  The  lectures  were  delivered  in 
Alexander  Hall. 

V. 

One  lecture  by  Karl  Brugmann,  Profes- 
sor of  Indogermanic  Philology  in  the  Uni- 
versity of  Leijisic,  Germany.  Subject: 
The  Nature  and  Origin  of  the  Noun  Gen- 
ders in  the  Indogermanic  Languages  (Ueber 
Wesen  und  Ursprung  der  Geschlechtsun- 
terscheidung  bei  den  Nomina  der  indoger- 
manischen  Sprache.)  This  lecture  was 
delivered  in  Germnn  in  the  English  Room, 
Dickinson  Hall. 

VI. 

One  lecture  by  A.  A.  W.  Hubrecht,  Pro- 
fessor of  Zoology  in  the  University  of 
Utrecht,  Holland.  Subject:  The  Descent 
of  the  Primates.  This  lecture  was  de- 
livered in  the  Geological  Lecture-room  in 
Nassau  Hall. 
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PROFESSOR  GREEN'S  JUBILEE. 

In  accordance  with  a  resolution  a(k)])ted 
by  the  Board  of  Directors  of  Princeton 
Seminary,  October  8,  1895,  the  fiftieth 
anniversary  of  the  appointment  of  Profes- 
sor William  Henry  Green  as  an  instructor 
in  the  Seminary  was  celebrated  in  Prince- 
ton on  May  5th  of  the  present  year.  What 
may  well  be  termed  the  most  notable  Com- 
mencement Day  in  the  history  of  the 
Seminary  began  with  the  usual  graduation 
exercises  in  Miller  Chai)el.  These  were 
followed  by  a  brief  meeting  of  the  Alunnii 
Association.  Upon  its  adjournment  a 
procession  formed  in  the  Seminary  campus 
under  the  marsbalshi])  of  Professor  Libl)cy 
of  the  College,  and  marched  in  tlie  follow- 
ing order  to  Alexander  Hall : 
Presiding  OfHcers. 
Representatives  of  other  Institutions. 
Directors  of  the  Seminary. 
Trustees  of  the  Seminary. 

Speakers  of  the  Day. 

Faculty  of  the  Seminary. 

Trustees  and  Faculty  of  the  College. 

Invited  Guests. 
Alunmi  of  the  Seminary  by  Classes. 
Graduating  Class. 
Undergraduates. 
Dr.  Green  met  the  })rocession  in  the 
Hall  and  all  remained  standing  until  lie 
had  taken  his  seat  at  the  right  of  the  ]  ire- 
siding  officer,  the  Rev.  Abraham  (iosnian, 
D.D.,  President  of  the  Board  of  Directors. 
After  the  singing  of  the  hymn,  "  I  Love 
Thy  Kingdom,  Lord,"  i)rayer  was  offerenl 
by  Professor  John  G.  Lansing,  D.D.,  of 
the  New  Brunswick  Theological  Seminary. 
The  ojiening  address  was  then  made  by 
Dr.  Gosman,  to  whom  liad  been  assigned 
the  subject,  "  Dr.  Green's  Services  to  the 
Seminary."  He  was  followed  by  Professor 
Charles  M.  Mead,  of  the  Hartford  Theo- 
logical Seminary,  whose  theme  was  "Dr. 
Green's  Contribution  to  Bi])lical  Criticism." 
Dr.   Mead  gave  a  detailed   and  comj)lete 


account  of  Dr.  Green's  position  as  to  mat- 
ters in  controversy  in  the  field  of  Biblical 
Criticism,  and  of  the  enormous  amount  of 
work  he  has  done  in  the  chosen  sphere 
of  his  s])ecial  studies.  He  traced  his  liter- 
ary career  from  the  early  articles  contribu- 
ted to  the  Prhicelon  Review  nearly  fifty 
years  ago  to  his  latest  book,  then  fresh 
from  the  ])ress,  ''  The  Unity  of  Genesis." 

Dr.  Mead  was  followed  by  Professor 
James  F.  McCurdy,  LL.D.,  of  University 
College,  Toronto,  who  spoke  of  "  Dr. 
Green's  Contrilnxtion  to  Semitic  Scholar- 
ship." Dr.  McCurdy  noted  three  eras  in 
the  study  of  Hebrew  in  Princeton  Semin- 
ary, the  first  ha\ing  been  introduced  by 
Charles  Hodge,  the  second  connected  with 
the  brilliant  labors  of  Addison  Alexander, 
and  the  tliird  that  of  Dr.  Green's  thorough 
and  fruitful  work.  He  described  Dr. 
Green  as  the  greatest  living  Hel)rew  teacher 
in  America,  the  most  influential  Hebrew 
teacher  of  liis  time  among  English-speak- 
ing men. 

When  Dr.   McCurdy  had  finished,  the 

chairman    introduced    President    Patton 

» 

whose  subject  was  "  Dr.  Green's  Services 
to  the  Church  at  Large."  He  spoke  of 
Dr.  Green  as  a  thorough,  pains-taking 
scholar,  who  had  narrowed  his  sphere  of 
labor  and  thereby  widened  his  influence  ; 
as  a  great  teacher,  a  great  scholar  and  a 
great  defender  of  the  faith,  who  has  not 
sto])ped  to  ask,  "What  would  happen  if 
the  critics  were  right  ?  "  but  has  addressed 
himself  to  the  stupendous  task  of  proving 
that  the  critics  were  wrong.  This  Dr. 
Patton  regarded  as  Dr.  Green's  greatest 
service  to  the  church. 

At  this  2)oint  Dr.  Green  came  forward 
to  acknowledge  the  com})liment  j^fiid  him 
and  the  institution  which  he  re])resented, 
when  the  entire  audience  rose  to  its  feet 
and  remained  standing  until  he  begged 
them  to  be  seated.  In  his  l»rief  rejily.  Dr. 
Green  assured  his  audience  that  Princeton 
Seminarv  stood  where  it  had  alwavs  stood, 
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for  fidelity  to  the  word  of  God  ;  he  referred 
to  himself  as  the  only  remaining  link  be- 
tween the  first  professors  and  the  present 
Faculty. 

There  then  followed  six  congratulatory 
addresses:  by  the  Rev.  Robert  R.  Booth, 
D.D.,  LL.D.,  Moderator  of  the  General 
Assembly,  who  represented  the  Presbyte- 
rian Church ;  by  Professor  William  M. 
McPheeters,  of  Columbia  I'heological  Sem- 
inary, Avho  brought  greetings  from  Our 
Sister  Churches ;  by  Professor  Willis  J. 
Beecher,  D.D.,  of  Auburn  Theological 
Seminary,  with  greetings  from  Our  Sister 
Seminaries ;  by  President  Ethelbert  D. 
Warfield,  LTv.D.,  of  Lafayette  College, 
representing  Dr.  Green's  Alma  Mater;  by 
Henry  M.  Alexander,  LL.D.,  of  New  York 
City,  representing  the  Board  of  Trustees  of 
Princeton  College,  and  by  Professor  How- 
ard Osgood,  D.D.,  LL.D.,  one  of  tlie  few 
surviving  members  of  the  American  sec- 
tion of  the  Old  Testament  Revision  Com- 
mittee, of  which  Dr.  Green  was  the  chair- 
man. 

At  the  conclusion  of  the  congratulatory 
addresses  the  Rev.  Dr.  W.  E.  Schenck, 
Secretary  of  the  Board  of  Directors,  refer- 
red to  the  large  number  and  warm  tenor 
of  the  replies  received  from  those  who 
could  not  attend  the  celebration.  It  bad 
been  intended  to  have  some  of  these  read, 
but  time  failed.  Dean  Murray,  on  behalf 
of  the  Board  of  Trustees  of  the  Seminary, 
here  made  the  announcement  that  it  was 
proposed  to  mark  in  an  enduring  way  the 
completion  of  Dr.  Gieen's  fifty  years  of 
service  by  the  raising  of  one  hundred 
thousand  dollars  for  the  endowment  of  a 
William  Henry  Green  Memorial  Professor- 


ship of  Semitic  Languages.  The  exercises 
of  the  morning  were  closed  by  the  bene- 
diction pronounced  by  the  Rev.  John  H. 
Munro,  D.D.,  i)astor  of  the  Central  Presby- 
terian Church  of  Philadelphia,  of  which 
Dr.  Green  was  at  one  time  pastor. 

After  the  alumni  dinner  in  University 
Hall  the  alunmi  and  guests  returned  to 
Alexander  Hall,  where  the  after-dinner 
speeches  were  made,  the  Rev.  Dr.  Schenck, 
President  of  the  Alumni  As'sociation,  pre- 
siding. The  following  toasts  were  respond- 
ed to:  The  Father  of  the  Man,  by  the 
Rev.  William  C.  Cattell,  D.D.,  LL.D.,  of 
the  class  of  1852;  0\u  Fellow  Student, 
by  the  Rev.  Tlicodorc  L.  Cuyler,  D.D.,  of 
the  class  of  1846;  The  Young  Professor, 
by  the  Rev.  A.  A.  E.  Taylor,  D.D.,  LL.D., 
of  the  class  of  1857 ;'  The  Established 
Teacher,  by  Dean  Edward  H.  Griifin.  D.D., 
LL.D.,  of  "the  class  of  1866  ;  The  Learned 
Doctor,  l)y  the  Rev.  John  Fox,  D.D.,  of 
the  class  of  1876  ;  and  The  Head  of  the 
Faculty,  by  Protessor  William  M.  Paxton, 
D.D.,  LL.D.,  of  the  class  of  1848,  and  in 
seniority  the  next  mend)er  of  the  Faculty 
to  Dr.  Green.  The  celebration  was  closed 
by  the  benediction  jironounced  by  Canon 
Arthur  J.  ^bison,  D.D.,  Lady  Margaret 
Professor  of  Divinity  in  Cand)ridge  Uni- 
versity, England.  The  jtublic  exercises 
were  followed  by  a  reception  given  by 
Professor  and  Mrs.  Green  in  their  home  on 
Stockton  Street,  which  was  very  largely 
attended.  The  celebration  was  attended 
by  many  distinguished  educators  and 
Semitic  scholars,  as  well  as  by  a  large 
number  of  Dr.  Green's  former  pupils,  and 
was  a  fitting  tribute  to  his  eminent  ser- 
vices as  a  teacher  and  scholar. 
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ORIGINAL  CONTRIBUTIONS. 


THE     FREEZING     POINT    OF    DILUTE 
AQUEOUS    SOLUTIONS. 


By  E.  H.  LOOMIS. 


The  following  measurements  were  made 
during  the  winter  months  of  1895-96  in 
the  Physical  Laboratory  of  Princeton 
University.  The  conditions  under  which 
the  work  waijidone  were  the  same  as  during 
the  preceding  period  of  observation  (winter 
1894-5),  except  that  the  lower  and  more 
nearly  uniform  temperature  throughout 
the  i)ast  winter  made  the  maintenance  of 
the  room-temperature  at  about  3°C.  much 
easier.  In  fact  the  room-temperature  rarely 
varied  more  than  0.°5C.  during  an  entire 
day. 

This  constancy  of  temperature  has  re- 
duced the  experimental  error  to  about 
one-half  its  former  value,  as  appears  from 
the  fact  that  the  average  variation  in  a 
series  of  five  entirely  distinct  and  inde- 
pendent observations  of  the  freezing  point 
of  algiven  solution  is  noAV  0.°0005C.,  while 
its  former  value  was  about  0.°0010C. 

That  the  experimental  errors  are  con- 
siderably lowered  by  this  increased  con- 
stancy of  the  room-tem})erature  appears 
also  in  the  fact  that  tlie  successive  observa- 
tions of  the  freezing  i)oint  of  water  present 
less  irregularity  than  in  the  previous  work. 

This  reduction  of  experimental  error 
accounts  tor  the  greater  regularity  in  the 
course  of  molecular  depressions  in  the 
region  of  extreme  dilution,  as  compared 
with  the  similar  curves  for  the  previous 
results. 

There  seems  to  be  no  doubt  that  this 
lowering  of  the  experimental  error  is  due 
wholly  to  the  greater  constancy  of  the 
temperature  of  the  mercury  thread  in  the 
projecting  stem  of  the  thermometer. 

I  think  it  is  now  more  2)robal,)le  than 
ever  before,  that  a  final  degree  of  accuracy 
is  to  be  looked  for  only  under  the  condition 
of  absolute  constanc}'  of  the  room  temper- 


ature at  0°C.  On  such  days  as  permitted 
a  close  approach  to  this  condition  I  found 
the  various  manipulations  were  much 
more  easily  made  and  the  different 
measurements  more  nearly  approached 
exact  concordance. 

It  has  not  been  found  necessary  to  make 
the  slightest  change  in  the  apparatus  or 
method  and  the  measurements  here  to  l)e 
submitted  may  thus  be  regarded  as  a  con- 
tinuation of  tliose  of  the  preceding  winter 
(1894-95). 

The  present  series  of  observations  com- 
prise the  following  compounds : 

Li  CI,  Ca  Cl„  Sr  Cl„  Sn  Cl„ 

NNO3,  KOH,  NaOH, 

KH,PO„  Na,HPO„  Na(NHJHPO„  Na^ 
PO,  Na,,Si  O3, 

Acetic,  Oxalic,  Succinic,  Tartaric  and 
Citric  Acids 

Meth}'!  Alcoliol,  Glucose  and  Glycerine. 

In  addition  to  the  above  complete  series 
of  measurements,  the  former  observations 
on  NaCl,  KCl,  NH^  CI  and  BaCl^  were  ex- 
tended so  as  to  include  the  more  concen- 
trated solutions;  m^0.50  and  m  =  0.70 
respectively. 

The  following  tables  present  the  results 
for  the  chlorides.  In  column  (1)  is  found 
the  strength  of  the  solutions  in  gram- 
molecules  per  liter,  in  (2)  and  (3)  the 
observed  depression  and  the  molecular  de- 
pression respectively,  while  in  (4)  is  found 
the  diff'erence  between  the  observed  de- 
pression and  that  required  by  the  hypoth- 
esis of  van't  Hoff  and  Arrhenius. 

Discussion  of  the  Chlorides. 
1.  It  will  be  remembered  that  a  very 
striking  fact  was  presented  in  the  molecu- 
lar depressions  of  the  fi'eezing  point  by 
HCl  and  MgCl^,  as  was  indicated  in  the 
author's  account  of  observations  on  these 
compounds*,  namely  the  fact  that  the 
molecular   depression    for    each    of  these 

•riiys.  Review,  III,  p.  ail. 
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1 

2 

3 

4 

Vh 

Vh 

^  **- 

c 

^  ° 

OJ  -• 

o  o  ^- 

.2  -2  ■^' 

J3   c 

P;2^2 

Ol  N  —  ^< 

cc  O  •"  <I 

OJ  O  Ci  ^- 

^  i<"2 

1"? 

|£* 

s  §^  (^ 

Q 

G  fR 

0.0099 

0°.0363 

3.67 

-0°.00()5 

0.0198 

0  .0710 

3.59 

0  .0004 

0.0496 

0  .1770 

3.57 

0  .004 

0.0992 

0  .3520 

3.55 

0  .013 

0.1983 

0  .7018 

3.54 

0  .039 

0.4959 

1  .809 

3.65 

0  .228 

Calcium  Chloride. 


0.0100 

0°.0513 

5.13 

-0°.0008 

0.0201 

0  .1013 

5.04 

0  .0013 

0.0502 

0  .2437 

4.85 

0  .006 

0.1004 

0  .4823 

4.80 

0  .022 

0.2008 

0  .9718 

4.84 

0  .090 

0.5021 

2  .605 

5.19 

0  .555 

Stontium  Chloride. 


0.0100 

0°.0508 

5.08 

-0°.0013 

0.0199 

0  .1015 

5.10 

0  .0049 

0.0499 

0  .2445 

4.90 

0  .011 

0.0997 

0  .4834 

4.85 

0  .031 

0.1994 

0  .9608 

4.82 

0  .099 

0.4986 

2  .532 

5.08 

0  .543 

Tin  Chloride  (Sn  CIJ. 


0.01 

0°.1261 

12.61 

0.02 

0  .2487 

12.44 

0.05 

0  .5973 

11.95 

0.10 

1  .1457 

11.46 

0.20 

1  .968 

9.84 

Com- 
pound. 


in 


A 

m 


NaCl 

0.70 

2°.394 

3.43 

KCl 

0.70 

2  .346 

3.35 

NH.Cl 

0.70 

2  .384 

3.41 

BaCl, 

0.50 

2.  412 

4.83 

compounds  reached  a  pronounced  mini- 
mum at  alxnit  ni  ^0.10.  It  now  a])pears 
from  the  present  nieasurenients  that  all 
the  chlorides  thus  far  examined,  that  of 
Tin  excepted,  manifest  this  same  mini- 
mum, though  in  tlie  case  of  NH^Cl,  NaCl, 
and  KCl  it  is  much  less  pronounced. 


It  is  to  be  remarked  that  Arrhenius'  ob- 
servations on  these  chlorides  quite  gener- 
ally exhibit  this  minimum  value.  Since 
these  earl}'  observations  lay  no  claim  to  a 
degree  of  exactness  attained  in  the  later 
methods  it  is  the  more  surprising  that 
they  so  jjlainly  reveal  the  existence  of 
these  minimum  values  which  characterize 
the  chlorides.  Although  Arrhenius  called 
no  attention  to  them  and  evidently  be- 
lieved they  were  due  to  experimental 
errors,  it  is  still  difficult  to  understand 
why  subsequent  observers  with  preciser 
methods  should  have  failed  to  find  them. 
The  existence  of  this  minimum  value  in 
the  case  of  the  binary  chlorides  may  be 
easily  demonstrated  with  an  ordinary  y^^° 
thermometer  and  beaker  glass. 

2.  The  division  of  the  compounds  into 
two  groups,  one  containing  univalent  radi- 
cals, as  LiCl,  the  other  containing  biva- 
lent radicals,  as  Ca  Clj,  is  confirmed  by  the 
new  results  here  presented.  The  charac- 
teristics of  these  two  groups,  as  found  in 
the  former  work,  remain  unaffected  by  the 
addition  of  this  new  material. 

3.  There  is  no  evidence  in  any  of  the 
chlorides  or  any  other  of  the  compounds 
examined  of  any  break  in  the  regular 
course  of  molecular  de})ressions,  save  in 
the  region  of  extreme  dilution,  where  they 
are  so  small  as  to  be  best  explained  by  ex- 
jjerimental  errors.  It  may  be  safely  said, 
now  that  I  have  examined  about  thirty- 
five  characteristic  compounds,  that  the 
existence  of  definite  "  H3'drates  "  at  par- 
ticular concentrations  is  not  indicated  by 
the  changes  in  the  freezing  j)oint  which 
attend  changes  in  the  dilution  of  the  solu- 
tion. 

4.  An  examination  of  the  differences 
exhibited  in  column  (4)  reveals  a  most 
striking  agreement  between  the  experi- 
mental results  and  the  theoretical  values. 
This  agreement  is  practically  complete 
in  the  region  of  the  most  dilute  solutions, 
and  the  assumption  is  warranted  that  in 
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"ideal"  or  "infinitely"  dilute  solution.s 
the  agreement  would  be  perfect,  and  it  is 
to  be  reniend)ered  that  it  is  exactly  in  this 
region  of  extreme  dilution  that  the  van't 
H off  and  Arrhenius  byjiotheses  are  to  be 
tested. 

The  case  of  Tin  rbloride  needs  sejjarate 
discussion. 

First,  it  is  to  be  observed  that  the  de- 
pressions ai'e  much  more  than  twice,  as 
large  as  those  produced  by  any  other 
chloride  in  the  same  concentration.  It  is 
impossible  to  compute  what  the  theoreti- 
cal value  of  the  dei)ression  should  be  on 
the  basis  of  the  dissociation  theoiy,  since 
measurements  on  the  conductivity  of  these 
solutions  are  Avanting.  It  is,  however,  a 
striking  fact  that  if  it  be  assumed  that  the 
salt  at  the  concentration  m=0.01  be  com- 
plefely  dissociated,  and  that  each  molecule 
splits  up  into  five  parts,  Sn-Cl-("1-Cl-Cl,  we 
would  have  for  the  value  of  the  nu)lecular 
depression  only  5x  1.89  or  9.45,  while  the 
observed  value  is  12.61.  Obviously,  the 
depression  is  not  to  be  exjilained  in  this 
way.  It  however  suggests  itself  that  per- 
haps the  SiiClt  does  yiot  exht  at  all  in 
aqueous  solutions,  but  that  it  assumes  at 
once  the  properties  of  a  mixture  of  SnCl, 
and  2HC1  in  solution.  No  value  for  the 
depression  of  the  freezing  i)oint  by  SnCl^ 
has  been  found,  but  assuming  that  it 
is  about  that  of  CdCl^  and  ZnCI^  as  ob- 
served by  Jones*,  i.  e.,  5.2,  and  taking  the 
observed  value  for  HC"1,  i.  e.,  3.61,  we  have 
for  the  depression  due  to  SnCl^,  5.20-|- 
2(3.61)  or  12.44.  This  is  very  nearly  the 
observed  value. 

It  should  be  said  that  many  attempts 
were  made  to  prepare  solutions  of  SnClj 
sufficiently  fi'ee  fnjm  SnCl^  to  allow  the 
freezing  points  to  be  measured.  The  i)ur- 
pose  was  to  measure  the  de[)ressions  in  a 
solution  of  SnClj  at  m=0.01,  and  then  add 
in  succession  a  j^^  gram-molecule  of 
HCl.  Tluis  measurement  would  be  made 
on 

*Jone8,  Zeit.  Fhys.  C'heiii.  XI,  p.  328. 


SnCl, 

SnCl,+  lHCl 
Sn(l,-r2HCl 
SnCI,  +  3HCl 


m=0.01 
m=0.01 
m=001 
m=0.01 


as  was  done  in  the  cases  of  the  phosphates 
p.  (591).  This  would  have  decided  experi- 
mentally whether  the  suggestion  just  made 
in  regard  to  the  nature  of  SnCl^  in  solution 
is  tenable.  1  hojie  to  return  to  this  diffi- 
culty in  the  near  future.  It  may  be  well 
to  call  attention  here  to  the  great  import- 
ance of  exact  measurements  of  the  con- 
ductivity of  this  salt  together  with  that  of 
the  various  phosi)hates  and  the  dilute 
solutions  of  MgCl,  and  NH.NO,  for  the 
pur[)ose  of  obtaining  experimental  values 

for  the  "  degree  of  dissociation,"  ^ 

The  SodiiDii  and  Potassium  Hydroxides, 
Nitric  Acid  and  Sodium  Silicate. 
POTASSIUM  hydhoxidp:. 


1 

2 

3 

4 

m 

A 

A 

m 

3.43 

\-\. 

0.01 

0° 

.0343 

+  0°.0028 

0.02 

0 

.0689 

3.45 

0  .0049 

0.05 

0 

.1719 

3.44 

0  .0106 

0.10 

0 

.3426 

3.43 

0  .017 

0.20 

0 

.6860 

3.43 

0  .028 

SODIUM    HYDROXIDE. 

0.01 

0°.0328 

3.28  (?) 

-f  0°.0038 

0.02 

0  .0691 

3.46 

0  .0033 

0.05 

0  .1727 

3.45 

0  .0038 

0.10 

0  .3414 

3.41 

0  .0039 

0.20 

0  .6814 

3.41 

0  .0015 

NITRIC 

ACID. 

0.01 

0°.0350 

3  50 

-f  0°.0023 

0.02 

0  .0712 

3.56 

0.03 

0  .1059 

3.53 

0  .0018 

0.05 

0  .1754 

3.51 

0  .0081 

0.10 

0  .3496 

3.50 

0  .013 

0.20 

0  .6959 

3.48 

0  .020 

SODIUM 

SILKWTE. 

0.0105 

0°.0676 

6.46 

0.0209 

0  .1339 

6.41 

0.0523 

0  .3068 

5.87 

No  data. 

0.1046 

0  .5533 

5.29 

0.2092 

0  .9785 

4.68 

0.5230 

2  .087 

3.99 
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It  is  to  be  observed  tliat  the  molecular 
depression  for  KOH,  NaOH  and  UNO,, 
a^;  exhibited  in  eolunni  (3)  varies  very 
little  with  the  concentration,  as  has  been 
found  also  to  be  the  case  with  HCl. 

It  is  to  be  noted  that  the  values  for  m= 
0.01  in  each  instance  here  are  evidently 
too  low  and  indicate  experimental  errors, 
which  reach,  at  least  in  the  case  of  nitric 
acid,  0°  0004.  The  value  for  NaOH,  m= 
0.01,  I  am  unable  to  explain.  The  meas- 
urements were  twice  repeated,  making  in 
all  13  entirely  distinct  observations  on  this 
solution.  The  average  of  all  was  0°.0325. 
The  value  0°.0328  l)elongs  to  the  same 
series  to  which  the  other  measurements 
belong  and  for  this  reason  was  taken.  The 
error,  consequently,  can  not  be  referred 
to  the  possible  errors  of  observation.  It 
seems  to  be  connected  in  some  way  with 
the  solution. 

It  is  also  ditficult  to  l^elieve  that  the 
conversion  of  the  NaOH  and  KOH  into 
the  carbonates  by  the  CO,  of  the  air  would 
be  sufficient  to  a  count  for  this  marked 
irregularity  and  for  the  seemingly  low 
values  throughout  this  region  of  greater 
dilution.  The  present  method  permits  no 
experimental  answer  to  this  question. 
Sodium  Silicate. 

The  molecular  depressions  are  very  great, 
and  the  rate  of  decrease  with  increase  in 
concentration,  as  in  the  case  of  Sn  C\,  is 
enormous.  Thus,  while  it  is  6.46  at  m  = 
0.0105,  it  has  fallen  to  3.99  at  m=0.523. 

It  is  not  without  interest  to  note  that 
the  complete  dissociation  of  this  salt  in 
the  solution  m=0.0105,  provided  each 
molecule  splits  into  three  parts  after  the 
analogy  of  Na.^  80„  would  still  require  the 
theoretical  value  to  l)e  only  3x  1.89  or  5.67, 
which  is  much  less  than  the  observed 
value.  It  seems  prol)able  that  as  in  the 
case  of  Sn  Cl^  the  aqueous  solution  of  Na, 
SiO^  has  the  ])roperties  of  a  mixture  of 
NaOH  and  SiO,^  where  the  presence  of  the 
SiO^  seems  to  lessen  the  degree  of  dissocia- 


tion of  the  NaOH.  The  observations  of 
Kohlrausch  on  the  electrical  conducivity 
of  this  salt  seem  to  point  to  the  same  con- 
clusion. 

This  point  should  secure  a  more  careful 
study  than  I  have  thus  far  been  able  to 
give  to  it. 

Potassium  di-Hydrogen  Phosphate,  Di- 
Sodium  Hydrogen  Phosphate,  Microcosmic 
Salt,  and  Tri-Sodiuni  Phosphate. 

KH.PO,  Na,HPO, 


1 
m 


0.01 
0.02 
0.05 
0.00 
0.00 


2 

3    1 

A 

A 

— 

m 

0.0358 

3.58 

0.0760 

3.60 

0.1740 

3.48 

0.3865 

3.37  , 

0.G434 

3.22  I 

1 

m 


0.01 
0  02 
0.05 
0.10 
0.20 


2 

A 


3 
A 

m 

4.99 

4.85 

4.61 

4.45 

Beyond  limit 

of  solubility 

at  0°C. 


0.0499 
0.0969 
0.2304 
0.4345 


Na(NHJHPO, 

^ 

faaPO,  (?) 

0.01 

0.0495 

4.95 

0.01 

0.0715 

7.15 

0.02 

0.0856 

4.79 

0.02 

0.1369 

6.85 

0.05 

0.2260 

4.52 

0.05 

0.3048 

6.10 

0.10 

0.4242 

4.24 

0.10 

0.5661 

5.56 

0.50 

0.7817 

3.91 

0.20 

Not  observed. 

Discussion  of  Results  for  the  Phosphates. 

It  has  been  found  in  i)revious  work  that 
the  depressions  of  the  freezing  point  caused 
by  i)hosj)horic  acid,  HjPO^,  are  much 
lower  than  those  caused  by  the  groups  of 
comjiounds,  containing  univalent  and 
bivalent  radicals,  and  this  is  the  more 
surprising  since  phosphoric  acid  contains 
a  trivalent  radical.  For  the  purpose  of 
examining  into  this  matter  more  closely  I 
undertook  to  measure  the  freezing  points 
of  the  ])resent  series  of  phosphates. 

1.  The  first  fact  which  aj) pears  from  the 
results  is  that  these  phosphates  are  entire- 
ly unlike  the  phosphoric  acid  and  differ 
still  more  among  themselves. 

2.  In  proportion  as  the  hydrogeyi  of 
pliosphoric  acid  is  replaced,  by  metallic  atoms 
t/ie  depression  of  the  freezing  point  is  increased. 
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3.  If  we  assume  that  in  the  case  of 
HjPO^  the  molecule  splits  uj)  into  H  and 
H.^PO^  Ave  may  calculate  the  freezing  points 
oil  the  basis  of  the  dissociation  theory. 

The  theoretical  values  so  obtained  are 
given  in  column  (4),  while  in  (2)  are  found 
the  observed  values  taken  from  former 
measurements.  The  agreement  here  ex- 
liibited  makes  our  assinnption  fairly  prob- 
able that  in  the  process  of  dissociation 
onlv  a  single  atom  of  hych'ogen  is  "split 
off."" 


H,PO, 


It  is  to  be  remarked,  further,  that  the 
degree  of  dissociation  is  much  smaller 
than  in  the  case  of  any  inorganic  corn- 
])ound  so  far  examined,  being  only  56% 
in  the  solution  m  =  0.01.  (Kohlrausch's 
value  for  /aoo  (110)  is  assumed.) 

4.  Passing  now  to  the  K  H^  PO^  where 
we  have  one  H  atom  replaced  by  K,  we 
find  that  the  depressions  jjroduced  ])elong 
to  the  group,  KCl,  NaC;l,  etc.,  and  it  at 
once  suggests  itself  that  with  this  salt,  as 
with  all  members  of  the  group,  the  mole- 
cule splits  into  two  i)arts,  in  tliis  case  K, 
and  Hj  PO^,  and  that  the  degree  of  disso- 
ciation is  about  the  same  as  for  the  other 
potassium  salts  of  the  grou]).  Unfortu- 
nately no  measurements  on  the  conductiv- 
ity of  KH.^P04  in  extreme  dilution  have 
been  made  so  far  as  is  known  to  the 
writer. 

5.  Tlie  replacement  of  a  second  atom  of 
hydrogen  by  a  metallic  atom,  as  for  ex- 
ample in  the  case  of  the  two  phosphates, 
Xa,HPO,    and     Na(NHjHPO,    at    once 


brings  us  into  the  second  group,  i.  e.  into 
tlie  grouj)  of  electrolytes  which  contain 
l)ivalent  radicals,  as  K^  SO4,  Ba  Cl.^,  etc. 
In  this  group  the  dissociation  of  the  mole- 
cule is  thought  to  be  into  three  parts,  and 
the  degree  of  this  dissociation  on  the  average 
is  al)out  80%  in  the  solutions  m  =  0.01. 
As'ium.inf/  the  dissociation  to  be  into  three 
l)arts,  namely,  Na~Na — HPO^,  we  are 
able  to  compute  from  the  present  data  the 
degree  of  disst)ciation  by  the  formula 

^  =1.89(1  +  28) 
m 

in  which  8  is  the  degree  of  dissociation. 

In  this  particular  case,  Naj  HPO<,  the 

value  of  8  is  given  in  the  equation, 

0.°0499 


0.01 


=  1.89(1  +  28) 
3  =  0.82. 


or 


For  Na^  HPO<  the  degree  of  dissociation 
in  the  solution  m  =  0.01  is  thus,  82%. 
Values  for  the  electrical  conductivity  of 
this  salt  in  solution  are  not  yet  known. 

6.  Replacing  now  the  third  H  atom 
with  Na  we  have  Na^PO^  and  the  ob- 
served depression  for  the  solution  ni  = 
0.01  l)ecomes  0.°0715C.  To  account  for 
this  very  great  depression  the  dissociation 
tlieory  requires  that  the  salt  be  dissociated 
93%,  each  dissociate<l  molecule  yielding  4 
parts.  Here,  however,  as  in  the  other 
cases,  no  observations  on  the  electrical  con- 
ductivity have  as  yet  been  made. 

7.  For  the  sake  of  inquiring  as  closely 
as  ])Ossible  into  tlie  interesting  matter 
presented  l)y  these  jjhosphates,  observa- 
tions were  made  on  the  freezing  points  of 
various  mixtures  of  Na.^HP04  and  NaOH 
solutions.  The  results  are  given  at  the 
end  of  the  following  table.  The  results 
for  H.,P(\  and  the  other  phosphates  under 
discussion  are  also  found  in  the  same 
table.  The  coefficients  in  column  (1)  in- 
dicate the  number  of  3-^  gram-molecules 
of  the  resi)ective  constituents  in  the  solu- 
tion. 
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1 

2 

3 

Successive 

A 

DiflFerences 

1  H3P0, 

0°.0282 

1  KH.PO, 

0  .0358 

0.0076 

1  Na,,HPO, 

0  .0499 

0.0141 

1  Na3P0, 

0  .0715 

0.0216 

f  1  Na,HPO,+ 
I  1  NaOH 

0  .0706 

/ 1  Na,HPO,+ 
1  2  NaOH 

0  .0995 

0.0289 

f  1  Na,HPO,+ 
I  3  NaOH 

0  .1279 

0.0284 

The  successive  differences  which  the 
series  presents  is  not  without  interest. 
Assuming  that  in  place  of  the  salt  KH.^PO^ 
we  had  NaH2P0i  and  that  the  depression 
due  to  the  sodium  salt  would  be  sensibly 
the  same  as  that  of  the  potassium  salt,*  we 
observe  that  the  addition  of  the  first  atom 
of  Na  increases  the  depression  by  0°.0076, 
the  second,  0°.0141,  the  third,  0°.0216. 
We  have  now  reached  the  compound 
Na^PO,,  to  which  1  Na,HPO,+  l  NaOH  is 
seen  to  be  equivalent,  at  least,  within  the 
limits  of  accuracy  of  the  latter  solution. 

The  further  addition  of  1  NaOH  as  in 
1  Na,  HPO,  +  2NaOH,  which  may  be  look- 
ed upon  as  equivalent  to  INa^PO^  -f 
INaOH,  increases  the  dej^ression  by 
0.°0289.  Thus  far  the  successive  differ- 
ences appear,  on  the  average,  to  be 
successive  multiples  of  0°.0073.  The  fur- 
ther addition  of  1  NaOH,  as  appears  in 
1  Na,HPO, -t- 3  NaOH,  which  is  equiva- 
lent to  INa^PO,  -f  2  NaOH,  is  attended  by 
about  the  same  increase  as  that  caused  by 
the  addition  of  the  preceding  molecule  of 
NaOH,  i.  e.  0°.0284.  It  seems  evident 
that  the  relation  of  the  sodium  atom  to 
the  rest  of  the  molecules  in  the  series  of 
compounds  examined,  is  less  and  less  close 
as  the  number  of  sodium  atoms  increases, 
and  this  may    be   sufficient   ground   on 


*My  attempts  to  prepare  solutions  of  NaH2P04 
which  could  be  found  by  analysis  to  be  accurate 
have  thus  far  failed.  All  analogy,  however,  seems 
to  allow  the  assumption  which  is  made  above. 


which  to  account  for  the  progressive  alka- 
line properties  of  these  salts. 

I  regret  that  these  relations  did  not  pre- 
sent themselves  until  the  work  was  in 
I^reparation  for  publication  (May-June), 
and  thus  no  further  observations  could  be 
made.  I  wish  to  emphasize  that  the  re- 
sults for  Na^PO^  are  probably  affected 
with  very  large  errors,  perhaps  amount- 
ing iol  %  due  to  unavoidable  inaccuracy 
in  the  preparation  of  the  solutions.  I 
have  no  means  of  judging,  even,  in  which 
direction  the  error  lies.  My  only  apology 
for  presenting  the  results  is  the  fact  that 
even  so  large  an  error  as  this,  either 
+  or  — ,  would  not  affect  essentially  the 
nature  of  the  interesting  relations  which 
the  study  of  the  phosphates  has  presented. 
The  examination  of  this  question  from  the 
standpoint  of  electrical  conductivity  is 
very  desirable  since  it  appears  the  dissoci- 
ation theory  would  here  encounter  some 
decisive  tests. 

The  Organic  Acids. 

Acetic,  Oxalic,  Succinic,  Tartaric  and 
Citric. 

The  results  are  given  below  in  tabular 
form. 

In  computing  the  theoretical  values  for 
the  depressions,  the  Kohlrausch  values 
for  electrical  conductivity  were  used  in  the 
case  of  Acetic  acid.  In  other  cases  the 
Ostwald  measurements  were  used.f 

In  all  cases  Ostwald's  value  for  /u.„  was 
assumed  as  the  most  probable.  The  value 
is  given  at  the  top  of  the  separate  tables. 
No  electrical  measurements,  so  far  as  is 
known  to  me,  have  been  made  on  Citric 
acid.  It  should  be  said  perhaps  that  the 
particular  acids  examined  here,  were 
chosen  for  the  reason  that  they  are  to  be 
had  in  a  high  state  of  purity  and  are  easily 
made  into  solutions  of  exact  molecular 
strength. 


37L 


t  Ostwald,  Zeit.  Phys.  Chem.,  Ill,  pp.  281,  272,  and 
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Acetic  Acid,  CjHjOj 


/.i.=364 


1 

2 

3 

4 

A 

A 

A, — A 

m 

m 

m 

0.01 

0°.0196 

1.96 

±0.0 

0.02 

0  .0375 

1.88 

+  0.0013 

0.03 

0  .0559 

1.86 

0.0020 

0.05 

0  .0928 

1.86 

0.0032 

0.10 

0  .1855 

1.86 

0.0055 

0.20 

0  .3732 

1.87 

0.0090 

0.30 

0  .5629 

1.88 

0.50 

0  .9378 

1.88 

1.00 

1  .886 

1.89 

0.01 

Oxalic,  (COOH),.  w«=364(?) 


0.01 

0°.0328 

3.28 

+0°.0023 

0.02 

0  .0640 

3.20 

0  .0036 

0.05 

0  .1519 

3.04 

0.10  • 

0  .2848 

2.85 

0.20 

0  .5329 

2.66 

Succinic,  C^Yi.^O^.        /too =356 


0.0100 

0°.0202 

2.02 

+  0°.0002 

0.0199 

0  .0391 

1.96 

0  .0007 

0.0498 

0  .0965 

1.94 

0  .0011 

0.0995 

0  .1876 

1.89 

0.1990 

0  .3751 

1.89 

Tartaric,  C.HgOg.       /x»  =  356 


0.0]  00 

0°.0234 

2.34 

-f0°.0005 

0.0200 

0  .04.35 

2.18 

0  .0019 

0.0499 

0  .1042 

2.09 

0  .0028 

0.0997 

0  .2018 

2.02 

0.1994 

0  .3993 

2.00 

Citric, 

CeH«0, 

0.0100 

0°.0226 

2.26 

No  Data. 

0.0200 

0  .0424 

2.12 

0.0499 

0  .1029 

2.06 

0.0998 

0  .1999 

2.00 

0.1997 

0  .3978 

1.99 

Discussion  of  Results. 

This  series  of  organic  acids  is  chiefly 
interesting  on  account  of  the  relation  which 
is  presented  l)y  them  l^etween  the  observed 
depressions  and  those  required  l)y  the  dis- 
sociation theory. 

It  appears  that  in  tlie  case  oi  Acetic,  Suc- 
cinic and  Tartaric  adds,  the  agreement  be- 
tween the  observed  and  theoretical  values, 
for  extreme  dilution,   is  so  nearly  exact 


that,  barring  experimental  errors,  it  may 
be  regarded  as  com2)lete.  Further,  these 
theoretical  values  of  the  depressions  indi- 
cate that  the  Ostwald  values  for  fiy,  are 
very  probable,  although  in  the  case  of 
Acetic  acid  the  experimental  values  for 
the  electrical  conductivity  as  found  by 
Kohlrausch  would  not  perhaps  warrant 
the  assumption  of  so  high  a  value. 

The  exception  presented  by  Oxalic  acid 
is  not  to  be  overlooked.  The  acid  presents 
cttfBculties  in  other  directions  as  well  as 
in  the  present  instance  and  it  may  happen 
that  a  fuller  knowledge  of  the  nature  of  its 
aqueous  solutions  may  lead  to  a  reconcili- 
ation of  the  theoretical  values  of  the  de- 
pressions with  the  observed  results. 

Methyl  alcohol,  ( CH^ )  HO,  Glycerine, 
C^HJJHO^,)  and  Glucose,  Q  H^^  0^. 

The  results  are  given  in  following  table  : 

(CH3)H0. 


1 

2 

3 

m 

A 

A 

m 

0.0103 

0°.0183 

1.78 

0.0205 

0  .0362 

1.77 

0.0308 

0  .0548 

1.78 

0.0514 

0  .0910 

1.77 

0.1027 

0  .1818 

1.77 

0.2054 

0  .3655 

1.78 

C3H,(H0), 

0.0098 

0°.0186 

1.90 

0.0197 

0  .0372 

1.89 

0.0492 

0  .()if29 

1.89 

0.0984 

0  .1869 

1.90 

0.1968 

0  .3758 

1.91 

QH„Oe. 

0.0099 

0°.0185 

1.88 

0.0197 

0  .0363 

1.84 

0.0493 

0  .0916 

1.86 

0.0986 

0  .1850 

1.88 

■  0.1971 

0  .3745 

1.90 

These  three  compounds  are  of  the  class 
known  as  non-electrolytes,  and  are  thus  in- 
capable of  dissociation.  Accordingly  the 
molecular  dej)ression  produced  by  them 
should  be  independent  of  the  concentra- 
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tion  of  the  solution,  and  for  all  such  com- 
pounds the  molecular  depression  should 
have  the  value  of  the  ^•an't  Hoff  constant 
(1.89).  The  present  results  only  approxi- 
mately sustain  these  theoretical  deduc- 
tions. For  while  the  values  for  methyl 
alcohol  are  practically  condant  they  are 
uniformly  less  than  1.89,  and  in  the  re- 
maining two  cases  the  values  exhibit  an 
unmistakablemcrea.se  of  molecular  depres- 
sion with  increase  of  concentration,  which, 
allowing  experimental  errors  of  0°.0(X}3  C, 
is  strictly  uniform  throughout  the  entire 
region. 

The  fact  that  their  value  is  1.89  in  the 
region  of  mean  concentration  can  have,  I 
think,  no  theoretical  bearing.  This  in- 
crease in  the  molecular  depression  here 
exhibited  accords  with  the  results  already 
found  by  the  author  for  Cane  Sugar,  Urea 
and  Ethyl  Alcohol*  where  it  api)ears 
that  the  molecular  d(>pression  for  these 
compounds  also  increases  with  the  con- 
centration. The  increase  then  observed 
became  uniform  at  about  ra  =  0.05.  I 
believe,  however,  that  the  more  rapid  in- 
crease in  the  molecular  dejiression  in  the 
region  m=:0.01  to  m  ==  0.05,  than  in  the 
region  beyond  m  =  0.05,  which  the  earlier 
observations  exhibited,  was  due  to  an  ex- 
perimental error,  the  existence  of  which 
has  only  recently  been  made  known  to  me 
and  which  will  be  fully  discussed  at  a 
later  time.  The  extension  of  the  present 
theories  of  solution,  in  order  to  explain 
this  uniform  increase,  will  be  very  easy. 
For  the  present,  however,  the  great  need 
is  more  experimental  facts. 

Summary  of  Resvlts. 

1.  The  observations  on  the  four  chlorides 
of  the  present  series  together  with  the  ad- 
ditional ones  on  the  five  chlorides  pre- 
viously studied  establish  the  fact  that  the 
molecular  depression  of  the  freezing  point  for 
all  the  chlorides  reaches  a  minimum  value. 

This  minimum  is  very  pronounced  for 
all  the    binary   chlorides.      SuCl^   yields 

*Wiedeiuann'8  Ann.,  1894,  51,  p.  500. 


such  enormous  depressions  that  the  meas- 
urements could  not  be  c&rried  far  enough 
to  establish  any  conclusion  in  this  regard. 
There  is  however  no  doubt  that  this  salt 
will  exhibit  the  same  minimum  when 
the  observations  are  sufficiently  extended 
in  the  region  of  greater  concentration. 

2.  Tin  chloride,  in  the  solution  m  =  0.01, 
produces  a  molecular  depression  of  12.61. 
This  is  more  than  five  times  the  value  of 
the  van't  Hoff' constant  (1.89.)  The  hypo- 
thesis of  Arrhenius  thus  fails  to  explain 
the  depression,  since  the  greatest  possible 
number  of  "active  molecules^'  which  a 
molecule  of  SuCl^  could  yield  would  be  5, 
and  thus  the  maximum  molecular  depres- 
sion which  it  could  produce  would  be 
5x1.89  or  9  45.  The  observed  value  is 
12.61  at  m  =  0.01. 

It  may  Ije  suggested,  however,  that  SuCl^ 
in  solution  ]X)ssesse3  the  properties  of  a 
mixture  of  SuCl.^  and  2  HCl.  In  this  case 
the  molecular  dei)ression  would  be  very 
nearly  the  sum  of  the  molecular  depres- 
sions due  to  each  or  5.204- 2  x  3.62  =  12.44. 
This  is  not  far  from  the  observed  value. 
The  strong  acid  reaction  of  SuCl^  in  solu- 
tion favors  this  assumption. 

3.  The  study  of  the  phosphates  makes 
it  probable  that  HaPO^  in  aqueous  solu- 
tion is  dissociated  into  two  parts,  namely, 
H  and  H^  PO^.  This  appears  from  the  fact 
tliat  its  salt  KH.jPOi  gives  a  depression 
which  belongs  to  the  grou}}  of  electrolytes 
which  yield  two  jiarts  in  the  process  of 
dissociation  (NaCl,  KCl,  etc.)  The  salt 
yields  K,  and  II.^PO„  and  this  points  to 
the  conclusion  that  the  acid  behaves  simi- 
larly. 

Further  it  appears  that  the  successive 
introduction  of  a  univalent  metallic  radical 
into  a  salt  of  phosphoric  acid  increases  the 
depression  by  a  constant  amount  for  each 
radical  so  added.  This  may  be  explained 
in  the  language  of  the  dissociation  theory 
by  saying  that  the  introduction  of  each 
metallic  radical  increases  by  one  the  num- 
ber of  parts  into  which  the  molecule  is 
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dissociated   and  causes  no  change  in  the 
^^  degree''''  of  the  dissociation. 
Thus  in   KH.^P04   there    are    two    parts, 
K-H,PO„ 
in  NajHPO^  there  are  three  parts, 

Na-Na-  and  HPO„ 
in   NajPO^    there    are    four    parts, 
Na-Na-Na-PO,. 
This  may  account  for  the   progressive 
alkaHne  properties  of  this  series  of  salts. 

4.  Sodium  silicate,  Na.^Si03  presents  the 
same  difficulty  as  SuCl^,  i.  e.,  the  depres- 
sion is  much  greater  than  the  simj^le 
hypothesis  of  Arrhenius  is  able  to  account 
for. 

5.  The  organic  acids, — acetic,  oxalic, 
succinic,  tartaric  and  citric, — exhibit  the 
characteristics  of  the  electrolytes,  and  not 
those  of  the  non- electrolytes.  The  only 
exception  is  acetic  acid  in  the  region  of 
greater  concentration,  where  the  molecular 
depression  increases  uniformly  with  the 
concentration,  as  is  the  case  with  the  non- 
electrolytes. 

6.  A  comparison  of  the  experimental 
results  with  those  required  by  the  hypo- 
thesis of  van't  Hoflf  and  Arrhenius  shows 


an  agreement  in  the  case  of  LiCl  and 
CaClj,  which  is  practically  complete.  A 
most  striking  agreement  is  also  seen  in  the 
organic  acids, — acetic,  succinic  and  tar- 
taric. A  fair  agreement  is  found  also  in 
the  case  of  SrClj. 

On  the  contrary,  HNO^,  HOH  andNaOH 
deviate  very  widely  fi-om  the  "  theory." 
The  differences  amount  to  8 — 11%  for  the 
most  dilute  solution  of  these  salts.  The 
fact  that  these  differences  become  gradually 
smaller  as  the  concentration  of  the  solution 
is  increased,  and  that  they  almost  vanish 
in  the  solutions  of  greatest  concentration 
seems  to  point  to  some  unknown  source  of 
experimental  error  peculiar  to  the  solutions. 

In  the  remaining  cases — SnCl^  citric  acid 
and  the  salts  of  phosjAoric  acid — no 
measurements  of  the  electrical  resistances 
have  been  made,  and  thus  no  data  are  at 
hand  for  comjiuting  the  theoretical  values 
of  the  depressions. 

These  measurements  are  much  needed, 
as  well  as  those  for  MgClj  and  NH^Cl  in 
extreme  dilution. 

The  results   of  the  observation  on  the  ' 
non-electrolytes  require  no  further  mention. 


SUMMARIES  OF  PAPERS  PUBLISHED. 


A  STUDY  OF  MRS.  BROWNING. 


BY  T.  W.  HUNT. 


Professor  Hunt,  in  this  critique,  after 
giving  a  brief  account  of  the  life  and  writ- 
ings of  Mrs.  Browning,  discusses  at  some 
length  the  characteristics  of  her  poetry. 
Emphasis  is  laid  ujDon  the  scholarly  quality 
of  her  verse ;  upon  her  poetic  imagination, 
sensibility,  and  taste,  as,  also,  upon  the 
practical  and  beneficent  ends  which,  as  a 
poetess,  she  always  had  in  view. 

By  way  of  adverse  criticism,  attention  is 
called  to  Mrs.  Browning's  alleged  narrow- 
ness of  intellectual  range,  and  her  tendency 
to  the  morbid  and  unduly  subjective 
method.    These  limitations  conceded,  how- 


ever, the  critic  insists  that  Mrs.  Browning 
filled  the  place  and  did  the  work  assigned 
her  and  reached  the  farthest  limit  yet  at- 
tained by  any  British  poetess. 

[Presbyterian  and  Reformed  Kevlew,  July,  1896.] 


THE    STUDY    OF    ENGLISH    IN    AMER- 
ICAN   COLLEGES. 


BY  T.  W.  HUNT. 


This  paper  opens  with  a  reference  to  the 
widely  increasing  interest  that  the  study 
of  English  is  now  eliciting  in  the  schools 
and  colleges  of  the  country.  The  specific 
elements  of  promise  now  visible  in  English 
study  are  said  to  be — a  closer  interaction 
of  collegiate  and  secondary  English,  and 
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higher  ideals  and  better  methods  in  teach- 
ing. The  most  pressing  needs  in  the  de- 
partment at  present  are  discussed, — such 
as  the  enlargement  of  English  courses,  the 
multiplication  of  efficient  teachers,  and 
most  especially,  the  increase  of  library 
facilities.  In  the  course  of  the  article. 
Professor  Hunt  calls  attention  to  some 
questions  of  interest  still  unsettled,  such 
as :  the  best  methods  of  teaching  English 
Philology  and  Literature,  the  limits  of 
specialization  in  English,  and  the  proper 
place  of  English  study  in  our  schools  of 
Science.  The  paper  closes  with  a  strong 
endorsement  of  classical  studies  as  essential 
to  English  scholars,  and  emphasizes  the 
fact  that  the  cultivation  of  a  pronounced 
literary  taste  and  spirit  is,  after  all,  the 
most  desirable  outcome  of  all  educational 
English  work. 

[Educational  Review,  Sept.,  1896.J 


OBSERVATIONS    ON    ANTIDROMY. 


By  GEORGE  MACLOSKIE. 


Last  year  I  adduced  evidence  to  show 
that  there  are  two  castes  of  every  flower- 
ing plant,  differing  somewhat  as  one's 
right  and  left  hand  differ;  and  that  this 
difference  is  observable  in  the  arrange- 
ment of  the  leaves,  of  the  flowers,  of  the 
seed  vessels,  and  in  the  internal  structure 
of  the  stems ;  especially  that  it  can  be  de- 
tected in  the  embryos,  or  young  plants  in 
the  seeds.  This  primitive  tendency  was 
traced  to  the  origin  of  the  young  \Aa\\i  on 
the  right  or  left  margin  of  the  fruit-leaf  or 
carpel.  A  solitary  observation  then  made 
turns  out  to  represent  a  large  class  of 
cases,  proving  that  forking  rootstalks 
produce  antidromic  plants  on  the  two 
branches  of  the  fork,  which  can  be  seen 
in  calla-lily,  may-apple,  water-lily,  Helo- 
nias,  and  many  other   plants.     Tussocks 


of  sedge,  though  derived  by  budding  from 
a  common  stalk,  consist  of  two  kinds  of 
I^lants. 

In  last  sjjring  I  found  a  large  number  of 
new  and  interesting  cases  coming  under 
the  general  rule.  As  a  bed  of  lily-of-the- 
valley  consists  of  two  sorts  of  plants,  with 
the  inner  leaf  of  each  plant  folded  in  some 
towards  your  right  and  in  others  towards 
your  left,  and  having  the  flowers  arranged 
in  right-handed  and  left-handed  spirals; 
so  dog-tooth  violet  and  spring-beauty  ex- 
hibit similar  right-and-left  diversity.  But 
very  often  secondary  distortions  and  op- 
position of  leaves  or  their  spreading  out 
under  sunshine,  hide  the  evidence.  In 
many  of  these  cases,  however,  a  closer 
scrutiny  shows  that  there  is  real  anti- 
dromy,  though  reduced  to  a  mere  trace. 

During  last  summer  I  made  observa- 
tions on  the  subject  in  the  large  gardens 
and  museums  of  Europe.  The  Palms  gen- 
erally, and  Screw  Pines,  species  of  cactus 
(Mammillaria'),  Tamarix,  and  many  other 
plants,  presented  themselves  as  interest- 
ing illustrations  of  the  law.  Dr.  Urban, 
of  Berlin  Botanische  Museum,  directed 
my  attention  to  his  papers  on  the  twisted 
fruits  of  Medicago,  and  of  Blumenbachia ; 
and  I  found  that  whilst  in  Blumenbachia 
all  the  fruits  are  twisted  in  one  direction, 
there  are  peculiarities  of  the  leaves  which 
show  a  two-fold  phyllotoxy ;  thus  the 
monodromic  caste  of  the  fruit  is  super- 
posed upon  an  antidromic  diversity  as  to 
the  vegetation.  I  find  a  similar  character 
to  be  true  as  to  Horse-chestnuts  and  as  to 
Catalpa;  the  stems  of  these,  especially  of 
old  trees,  always  undergo  a  dextrorse  tor- 
sion, but  the  seeds  are  of  two  kinds,  those 
of  a  horse-chestnut  tree,  having  some  of 
them  the  tip  of  the  radicle  turning 
towards  your  right  whilst  in  others  it  turns 
to  your  left ;  in  Catalpa  a  dark  spot  on 
the  surface  of  the  seed  runs  in  different 
directions  in  the  different  seeds;  also  the 
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allied  plant,  Jacardnda,  notwithstanding 
its  op})osite  leaves,  exhibits  spiral  ortho- 
stich'es  in  contrary  directions,  so  as  to 
prove  its  antidromic  character. 

Two  important  additions  were  made  to 
the  evidence,  one  concerninf;;  the  gymno- 
sperms  (Pines  and  their  allies),  and  the 
other  concerning  the  Ferns  and  great 
coal-j)lants.  The  scars  of  the  leaves  of 
the  Pines  and  Cycads,  and  the  spiral 
rows  of  the  cones  conclusively  prove  that 
they  are  antidromic.  As  to  the  Ferns 
and  other  acrogenous  plants  the  case  is 
equally  clear.  We  have  in  Princeton 
Museum  a  piece  of  Fernstem  so  bilater- 
ally symmetrical  as  to  its  leaf-scars  as  to 
raise  a  difficulty.  But  living  tree  ferns  in 
Kensington  Gardens  and  in  Jardin  des 
Plantes,  showed  that  whilst  the  basal  part 
of  the  stem  is  antidromic  the  upper  part 
may  lose  this  character  so  as  to  show  jjer- 
fect  bilateral  symmetry.  In  the  Natural 
History  Museum  at  South  Kensington, 
London,  I  found  that  such  fossil  plants 
as  Lepidodendron  and  Sigillaria  were  anti- 
dromic. Thus  the  general  law  appears 
to  include  all  the  Phanerogams,  with 
the  Gymnosperms  and  the  Pteridophyta. 
The  cases  of  tree-ferns  and  horse-chestnut 
may  help  us  to  understand  how,  as  in 
some  species  of  Sigillaria,  the  primitive 
caste  may  partially  disappear,  or  be  even 
subsequently  replaced  by  a  constant  sec- 
ondary twist. 

I  beg  to  express  m}^  thanks  for  courte- 
sies to  the  officers  of  Kew  Gardens,  near 
London,  and  of  the  Jardin  des  Plantes, 
Paris,  to  Mr.  F.  A.  Bather  of  the  Natural 
History  Museum,  London,  to  Herr  Otto 
Miiller  of  the  Botanische  Garten  of  the 
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[Summary  of  a  papcu- contiibutcd  to  the  Toriey 
Bulletin,  September  29,  '96.] 


THE  RELATION   OF  FAITH    AND  CER- 
TAINTY. 


By  JACOB  POPPEN. 


Man  thirsts  for  knowledge,  which  is  "the 
reflection  in  our  consciousness  of  whatever 
exists."  In  the  acquisition  of  knowledge 
the  mind  obtains  convictions,  and  the 
cpiestion  of  their  genuineness  is  a  vital 
one.  Certainty  is  desired.  "  Certainty  is 
sure  conviction  of  mind."  Whatever  is, 
objectively,  is  certain,  but  not  for  us  till 
the  conviction  of  it  enters  our  mind.  On 
the  other  hand,  there  may  be  conviction 
of  what  is  not  really  true.  A  conviction, 
then,  to  be  certain  must  be  objectively  in 
accordance  with  reality,  and  subjectively 
free  from  doubt.  This  dissertation  con- 
cerns itself  with  the  (juestion  of  knowdedge, 
and  more  especially  seeks  to  show  what 
part  faith  plays  in  the  establishment  of 
certainty.  The  author  now  determines 
the  meaning  of  faith  as  he  uses  the  term. 
It  is  not  used  in  any  restricted  sense,  such 
as  the  content  of  a  creed.  Neither  is  any 
inquiry  intended  as  to  the  quantity  of 
knowledge  given  l)y  faith  as  distinguished 
from  that  given  in  other  ways.  It  is  the 
function  of  faith  in  all  knowledge  that  is 
sought.  In  this  sense  faith  is  a  function 
of  the  intellect.  "It  is  that  function  of 
the  psyche  whereby  man  receives  direct 
certainty  without  the  intervention  of  dis- 
cursive thinking  or  argument."  It  is  to  be 
contrasted  with  sense  perception  and  argu- 
mentation, not  Avith  knowledge.  The 
author  seeks  to  justify  this  meaning  of 
faith  both  from  its  etymology  and  its 
usage.  Having  determined  the  meaning 
of  faith,  in  the  consideration  of  its  relation 
to  knowledge,  the  question  comes  up — 
how  is  knowledge  obtained  ?  The  organ 
of  knowledge  is  consciousness,  but  this  is 
not  its  subject.  Knowledge  presupposes 
the  existence  of  the  knowing  subject  and 
its  identity.  These  are  given  by  faith. 
Other  views  .on  this  point  are  briefly  criti- 
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eized  by  the  author.  Further,  feith  forms 
the  "bridge"  between  the  ego  and  the 
non-ego.  The  reality  of  the  external 
world  cannot  be  proven,  and  must  be  given 
by  faith.  Here  also  the  author  gives  a 
brief  criticism  of  other  theories.  Again, 
the  knowledge  of  the  external  world 
includes  the  sphere  of  the  natural  sciences 
which  rest  on  faith  ;  first,  as  to  the  reality 
of  the  phenomena  with  which  they  deal; 
second,  in  that  they  have  to  do  with  rela- 
tions of  these  phenomena  not  accessible  to 
perception  but  depending  on  the  reason- 
ing function  which  has  certain  presupposi- 
tions which  must  be  accepted  by  faith ; 
and  third,  in  the  use  of  induction  and  the 
establishment  of  general  laws,  the  "uni- 
versality "  and  "  necessity  "  of  such  laws 
is  a  matter  of  faith.  The  author  con- 
tinues the  discussion  in  the  sphere  of 
history  and  social  science,  seeking  to  show 
the  importance  of  the  faith  element,  and 
then  takes  up  philosophy  for  the  same 
purpose.  Philosophy  deals  with  the  non- 
sensuous,  and  all  systems  must  start  with 
certain  faith  data.  The  differences  in  sys- 
tems are  largely  differences  in  the  data  or 
premises.  Positivism,  Scepticism,  and 
Idealism  are  taken  as  illustrations.  The 
effect  of  moral  evil  in  obscuring  knowledge 
is  also  taken  up.  It  is  least  in  the  natural 
sciences,  increasing  till  it  reaches  its  max- 
imum in  those  sciences  which  deal  with 
man.  The  author  holds  to  the  theological 
doctrine  of  "  i)alingei"^esis  "  as  coimteract- 
ing  this.  To  attain  truth  n^an  must  be 
born  again.  The  last  part  of  the  disser- 
tation is  taken  up  with  a  discussion  of  the 
({ucstion  as  to  the  means  of  obtaining  a 
norm  by  which  to  determine  the  content 
of  this  faith.  Universality,  common  sense, 
and  genius  are  rejected,  and  epistemology 
is  rested  on  a  theistic  basis,  and  also  on 
tlie  aforementioned  idea  of  "  palingenesis." 
The  dissertation  concludes  by  trying  to 
show  that  the  deliverances  of  this  faith 
are"  supported  in  many  cases  by  demon- 


strative proof  which,  however,  is  less  and 
less  possible  as  we  advance  in  the  scale  of 
the  sciences,  the  ultimate  problems  of 
philosophy  and  religion  being  not  only 
beyond  the  sphere  of  demonstration,  but 
of  all  knowledge,  resting  entirely  on  faith. 

[  Abstract  of  Dissertation  presented  to  the  Faculty 
of  Princeton  College  for  the  Degree  of  Doctor  of 
Philosophy,  February,  18!)(!.] 


THE  LEGISLATION  OF  CONGRESS  FOR 
THE  GOVERNMENT  OF  THE  OR- 
GANIZED  TERRITORIES  OF 
THE   UNITED    STATES. 


By  MAX  FARRAND. 


The  object  of  the  paper  is  to  show  that 
"Congress,  since  1789,  has  carried  on  the 
work"  (of  territorial  government)  "in  the 
spirit  and  with  the  purposes  of  the  Ordi- 
nance of  1787,  and  has  simply  expanded 
this  frame-work  of  territorial  government 
on  the  same  lines  that  the  whole  country 
has  developed." 

The  author  first  discusses  the  "origin  of 
the  Public  Territory  of  the  United  States" 
under  which  caption  he  recites,  in  detail, 
the  struggle  between  the  greater  and  the 
smaller  States,  resulting  in  the  cession  of 
the  great  northwest  territory  to  the  Con- 
federation. 

Having  gained  possession  of  this  vast 
territory  it  became  necessary  to  provide 
for  governing  it  and  for  connecting  it,  in 
some  way,  with  the  Confederation.  Ac- 
cordingly Congress  a]>pointed  a  committee, 
of  ^^■hich  Thomas  Jefferson  was  chairman, 
to  submit  a  plan  for  accomplishing  this; 
and  on  March  1,  1784,  they  reported  the 
ordinance,  now  known  as  Jefferson's  ordi- 
nance, which  with  some  important  modi- 
fications was  adopted.  But  so  many  Avell 
founded  objections  were  made  to  this 
ordinance,  that  "  Congress  proceeded  to 
legislate  anew  on  the  whole  subject."  A 
number  of  plans  were  reported  but  "  finally 
on  July  13,  1787,  the  now  famous  ordi- 
nance of  1787  was  adopted." 
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As  this  ordinance  undertook  to  make 
political  organizations,  to  provide  for  the 
admission  of  new  States  into  tlie  Confed- 
eracy and  to  deal  dii'ectly  with  the  rights 
of  individuals,  it  was  quite  different  from 
any  instrument  that  had  before  been  con- 
sidered by  Congress. 

It  left  the  northwest  territory  undivided, 
yet  subject  to  division  by  Congi-ess  ;  regu- 
lated the  descent  and  distribution  of  estates 
and  was.  in  fact,  the  ''first  general  legis- 
lation" by  Congress  upon  tlie  subject  of 
real  property. 

It  also  outlined  the  \Aa\\  for  tlie  organi-  * 
zation  of  the  government  and  specified  the 
powers  and  duties  of  the  chief  officials.  It 
provided  for  the  establishment  of  local 
self-government  and  a  full  representation 
in  Congress  as  soon  as  the  population 
should  reach  a  prescribed  limit.  It  laid 
down  the  qualification  necessary  for  a  rep- 
resentative, one  of  which  was  the  OA\ner- 
ship  of  200  acres  of  land  within  the  ter- 
ritory. 

It  contained  a  compact  of  everlasting 
allegiance  to  the  Confederation,  and  guar- 
anteed religious  toleration,  the  "benefits 
of  the  writ  of  habeas  corpus,  trial  by  jviry, 
proportionate  representation  in  the  Legis- 
lature," bail,  moderate  fines  and  jiunish- 
ments  and  the  preservation  of  liberty  and 
property. 

It  provided  also  for  the  formation  of  not 
less  than  three  nor  more  than  five  States 
in  the  territory  and  roughly  indicated 
their  boundaries ;  and  closed  with  the  pro-, 
hibition  of  slavery. 

The  provisions  of  these  two  acts  w^ere 
known  to  be  extra  legal,  but  the  conditions 
of  the  cession  of  the  land  had  made  such 
steps  necessary,  and  in  those  conditions  all 
the  States  had  acquiesced.  Thus  the 
moral  right  to  legislate  thus  beyond  the 
powers  given  by  the  articles  of  ctjnfedera- 
tion  was  unquestionable;  but  the  legal 
right  was  not  so  evident.  Accordingly 
Madison   proposed   the  plan   which  now 


stands  in  the  third  section  of  the  fourth 
article  of  the  Federal  Constitution ;  and 
upon  this  as  a  basis  the  First  Congress, 
in  1789,  re-enacted  the  ordinance  of  1787, 
with  such  changes  as  the  new  Constitution 
made  necessary. 

By  the  authority  thus  given  the  United 
States  has  organized  and  governed,  in  all, 
twenty-eight  territories ;  and  the  object  of 
the  author  from  this  point  is  to  show  that 
all  legislation  upon  the  subject  of  govern- 
ing these  various  territories  is  but  a  further 
development  of  the  principles  of  the  Ordi- 
nance of  1787,  as  re-enacted  by  the  First 
Congress  of  1789. 

At  this  point  he  distinguishes  two 
periods,  of  which  the  first  extends  down  to 
1836,  the  date  of  the  passage  of  the  organic 
act  for  the  territory  of  Wisconsin.  During 
this  period,  as  he  shows  by  tracing  the 
legislation  with  regard  to  each  territory 
organized  within  this  period,  the  Ordinance 
of  1787  served  as  a  model. 

By  a  careful  and  detailed  examination 
of  the  four  great  divisions  of  this  period,  i.  e. 

1.  Legislation  concerning  territory  east 
of  the  Mississip2)i. 

2.  Legislation  concerning  territory  west 
of  the  Mississippi. 

3.  Until  the  organization  of  the  territory 
of  Florida. 

4.  From  the  organization  of  Florida  to 
the  end  of  the  first  period,  he  shows  that 
the  following  changes  in  the  form  of  Terri- 
torial Government  under  the  Ordinance 
have  l)ecome  established : 

1.  Congress  has  a  right  to  divide  any 
Territory  or  change  its  boundaries  as  it 
chooses. 

2.  The  Governor  cannot  prorogue  the 
Legislature. 

3.  The  Governor  may  grant  pardons  for 
offenses  against  the  territory  and  reprieves 
for  those  against  the  United  States,  until 
the  decision  of  the  President  be  made 
known. 

4.  The  Legislature  and 
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5.  The  Delegate  to  Congress  shall  be 
elected  by  the  people. 

6.  All  local  officers  are  to  be  elected  by 
the  people  or  they  are  left  to  the  Legis- 
lature to  determine. 

7.  Property  qualifications  for  the  exer- 
cise of  suffrage  have  been  abolished. 

8.  Every  voter  is  eligible  to  every  office. 

9.  Expenses  of  the  Legislature  are  paid 
by  the  United  States. 

10.  The  sessions  of  the  I.iegislature  are 
limited  in  length  and  frequency. 

IL  The  members  of  the  Legislature 
shall  not  be  eligible  during  their  term  or 
for  one  year  thereafter  to  any  office  which 
has  been  created  during  that  term. 

12.  There  shall  be  an  organized  judici- 
ary, consisting  of  a  superior  court,  district 
courts,  and  other  inferior  courts. 

13.  The  superior  court  must  be  held  by 
a  quorum  of  the  superior  judges,  while 
each  of  the  district  courts  hiay  be  held  by 
one  of  the  superior  judges. 

14.  The  Legislature  may  be  authorized 
to  fix  the  jurisdiction  of  all  the  covirts, 
with  certain  specified  provisions. 

15.  An  attorney  and  a  marshal  for  the 
United  States  are  ap])ointed  in  every  Ter- 
ritory. 

16.  The  Legislature  is  authorized  to 
locate  the  seat  of  government  of  the  Terri- 
tory. 

At  the  close  of  tliis  i)eriod  there  were 
only  three  territories  under  the  United 
States,  Arkansas,  Michigan  and  Florida, 
and  the  tendency  is  very  manifest  to 
establish  a  uniform  system  over  them  and 
to  use  only  such  provisions  as  had  already 
proved  successful. 

The  Ordinance  of  1787  was  simple  and 
general  in  its  provisions,  and  Congress  had 
found  it  necessary  to  specify  more  and 
more  minutely  how  the  Territories  should 
be  governed.  Thus  the  additions  made, 
during  this  period,  to  the  great  principles 
of  the  Ordinance  were  very  few ;  but  a 
multitude  of  details  were  added  and  great 


changes  were  made  in  the  forms,  etc.,  of 
government,  such  as  methods  of  election, 
qualifications  for  voting  and  holding 
office,  organization  and  powers  of  the 
judiciary,  etc. 

The  first  was  a  period  of  experiment ; 
but  when  we  reach  the  second  period,  the 
time  when  congress  was  called  upon  to 
organize  the  Territory  of  Wisconsin,  there 
was  no  longer  any  question.  Its  govern- 
ment was  based  upon  the  Ordinance  of 
1787  also ;  but  it  was  that  Ordinance  re- 
modeled in  the  light  of  the  experience  of 
the  first  period;  and  so  thoroughly  was 
the  work  done  that  the  organic  acts  of  the 
sixteen  territories  that  have  since  been 
established  are  but  copies  of  the  Wiscon- 
sin act  of  1836.  A  few  changes  have  since 
been  made,  but  they  are  so  slight  as  to  be 
of  comparati^'ely  little  importance. 

From  this  point  it  is  but  a  step  to  the 
point  of  enacting  laws  which  are  to  affect 
the  territories  as  a  whole ;  and  this  is  the 
characteristic  feature  of  the  later  legisla- 
tion of  Congress.  But  before  Congress 
could  proceed  to  this  form  of  legislation, 
the  question  had  to  lie  finally  settled  as  to 
the  extent  of  authority  it  could  exercise 
over  the  territories.  As  a  result  of  the 
civil  war  the  absolute  control  of  the  terri- 
tories by  Congress  was  established,  so  that 
the  second  period  falls  into  two  divisions  :' 

1 .  Extending  from  the  Wisconsin  act  of 
1836  until  the  establishment  of  the  j^rinci- 
ple  of  ''  absolute  control  "  in  1867. 

2.  Extending  from  1867  to  the  present. 
Here  the  author  gives  a  brief  account 

of  the  Wisconsin  act  of  1836,  by  which 
all  that  remained  of  the  great  northwest 
territory  was  organized.  It  was  modeled, 
not  directly  upon  the  Ordinance  of  1787, 
as  all  previous  acts  had  been,  but  upon 
the  act  of  Orleans  of  1804,  which  stands 
as  the  first  dejjarture  from  the  Ordinance 
of  1787. 

In  1836  Iowa  was  formed  from  the 
western  part  of  the  Wisconsin  Territory 
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and  its  act  was  an  exact  copy  of  the  AMs- 
consin  act  except  as  regards  the  length  of 
the  terms  of  officers. 

Then  for  a  period  often  years  no  terri- 
tor}'  was  organized,  and  the  territorial 
legislation  relates  chiefly  to  the  Legisla- 
tures. 

From  1848  to  1864  thirteen  new  terri- 
tories were  organized  and  all  of  the  gov- 
ernments established  were  closely  mod- 
eled after  the  Wisconsin  act,  except  in  a 
few  details  and  with  reference  to  slavery. 
And  the  same  is  shown  to  be  true 
for  Washington,  (1853) ;  New  Mexico 
and  Utah,  (1850)  ;  Kansas  and  Nebraska, 
(1854) ;  and  Colorado,  Nevada  and  Da- 
kota (1861). 

In  1862  all  slavery  was  i)rohibited  in 
all  Territories  of  the  United  States,  and 
this  first  division  of  the  second  period 
closes  with  a  statute  passed  in  1867,  or- 
dering "  that  there  shall  be  no  denial  of 
the  elective  franchise  in  any  of  the  terri- 
tories of  the  United  Sj:ates,  now  or  here- 
after to  be  organized,  to  any  citizen 
thereof,  on  account  of  race,  color  or  prev- 
ious condition  of  servitude." 

These  two  laws  introduce  us  very  nat- 
urally to  the  last  division  of  the  topic,  of 
which  the  chief  characteristic  is  general 
legislation  or  legislation  for  the  Territories 
as  a  whole. 

Slavery  destroyed  the  last  dividing  line 
between  the  Territories.  The  judicial 
systems  of  all  the  Territories  had  always 
been  quite  uniform  on  account  of  their 
conunon  subordination  to  the  Supreme 
Court  of  the  United  States.  Uniform 
bankruptcy  laws  were  soon  established 
and  gradually  the  ])oint  was  reached  at 
which  laws  could  be  ])assed  affecting  all 
of  the  Territories  at  once. 

The  author  takes  the  Legislatures  as  an 
example  and  shows  how  uniformity  in 
this  department  was  gradually  attained 
so  that  one  law  could  l)e  made  to  apply 
to  all. 


The  last  Territories  to  be  organized  were 
W^voming  (1868)  and  Oklahoma  (1890), 
l)ut  their  organic  acts  contain  nothing  new. 

To-day  there  are  only  three  organized 
territories  under  the  United  States,  New 
Mexico,  Arizona  and  Oklahoma,  and  their 
governments  are  practically  identical.  The 
author  closes  with  a  discussion  of  these 
governments,  and  shows  that  their  general 
principles  are  the  same  as  those  laid 
down  in  the  Ordinance  of  1787  ;  but  that 
the  details  are  vastly  difiCerent.  The  chief 
differences  which  he  points  out  are : 

1.  The  machinery  of  the  present  Ter- 
ritorial government  is  vastly  more  perfect. 

2.  It  is  vastly  more  Democratic. 

3.  The  salai-ies  paid  to  officials  are 
much  larger. 

4.  They  are  more  completely  subject  to 
Congress. 


[Abstract  of  Thesis  presented  to  the  Faculty  of 
Princeton  Collefre  for  tlie  Degree  of  Doctor  of  Phil- 
osoph}-,  June,  1890.] 


THE  ANATOMY  AND  PHYLOGENY  OF 
AMPHIUMA  MEANS. 

By  ALVIN  DAVISON. 

Amphiwaa  means  is  of  special  interest  to 
biologists  because  of  its  degenerate  struc- 
ture. Our  knowledge  of  its  eml)ryonic  life 
is  limited  to  the  observations  of  Hay  and 
Kingsley  on  a  single  batch  of  imperfectly 
preserved  embryos.  This  urodel  refuses 
to  breed  in  captivity,  and  in  its  natural 
habitat  the  eggs  are  so  securely  concealed 
that  they  have  been  discovered  in  only 
one  or  two  instances.  No  one  had  secured 
a  young  specimen  less  than  six  inches  in 
length  prior  to  February,  1894,  when  the 
writer  obtained  from  North  Carolina  sev- 
eral specimens  from  seventy-eight  milli- 
meters to  ninety  millimeters  in  length. 
A  c()iu])arison  of  these  with  the  adult 
sei'ves  to  settle  some  disputed  i)oints  in 
anatomy  as  well  as  add  to  our  sparse  phyl- 
ogenetic  data. 
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Hay  and  Wiedersheim  disagree  as  to 
the  manner  in  which  the  olfactory  nerve 
pierces  the  frontal  bone,  the  former  main- 
taining that  there  is  present  only  an 
unmodified  aperture  for  the  exit  of  the 
nerve  while  the  latter  affirms  that  a  bony 
canal  is  present  tlirough  which  the  nerve 
runs.  The  facts  in  the  case  are  that  Hay's 
description  is  correct  for  the  young  and 
Wiedersheim's  is  correct  for  the  adult. 
The  anatomy  of  the  young  was  demon- 
strated by  microscopical  examination  of 
stained  serial  sections  of  the  head  in  three 
planes. 

The  unpaired  piece  of  cartilage  in  the 
roof  of  the  mouth  of  the  adult  between  the 
anterior  ends  of  the  vomero-palatines  was 
not  present  in  Hay's  eml)ryos  but  he  ex- 
plained the  presence  of  this  cartilage  in 
the  adult  b}^  conjecturing  that  it  was  cut 
off  from  that  forming  the  floor  of  the 
nasal  sacs  by  the  ossification  of  the  roof- 
bones  of  the  mouth.  The  writer's  ol:>ser- 
vations  prove  this  conjecture  incor- 
rect, since  the  roof-bones  of  the 
mouth  are  fully  ossified  before  the 
unpaired  cartilage  is  formed.  In  a  speci- 
men eighty-eight  millimeters  long,  the 
cells  of  the  dense  connective  tissue  are  ccm- 
centrically  arranged  ])reparatory  to  the 
formation  of  true  cartilage,  which,  in  a 
specimen  ninety  millimeters  long,  has 
made  its  appearance.  Observations  on 
the  adult  show  that  the  teeth  of  the 
mandible  do  not  coincide  with  the  teeth  of 
the  premaxillo-maxillar}'  series,  but  bite 
within  them,  the  anterior  mandibular 
teeth  thereby  stimtilating  the  above  de- 
scribed growth  of  cartilage  in  the  same 
manner  as  the  horns  originated  in  the 
Cdviconiia  and  Ccrvidne.  A  similar  ab- 
breviation of  the  lower  jaw  is  exhibited  by 
the  majority  of  Gymnopbioua  as  shown 
I)}'  Wiedersheim. 

The  axial  skeleton  and  appendages  in 
the  young  present  the  following  interest- 
ing  conditions :   The  vertebrae  are  only 


jDartially  ossified.  The  transverse  ]}vo- 
cesses  are  wholly  cartilaginous,  and  a 
portion  of  the  internal  part  of  the  body 
of  the  vertebrae  is  unossified.  The  carti- 
laginous dorsal  projection  of  the  roof  of 
the  spinal  cord  is  invested  with  a  thin  par- 
ostosis.  The  short  ribs  projecting  from 
the  anterior  ])art  of  the  vertebral  column 
are  present  as  cartilage.  The  shoulder 
girdle  is  entireh'  cartilaginous,  the  scap- 
ula being  only  two  cells  in  thickness. 
No  sternum  is  present.  The  humerus  is 
covered  with  a  thin  layer  of  bone,  except 
in  the  regions  of  the  extremities.  The 
raditis  and  ulna  are  also  ossifying- exter- 
nally. The  carpal  elements  are  present 
as  i:)tire  cartilage  and  the  phalanges  show 
no  evidence  of  ossification.  The  pelvic 
girdle  is  entirely  cartilaginous.  All  the 
elements  are  present  as  in  the  adults,  but 
there  is  no  evidence  of  the  posterior  bony 
disc.  The  femur  is  invested  with  a  very 
delicate  ectostosis  in  the  shaft  region. 
The  future  prominent  trochanter  process 
is  indicated  by  a  slight  flexion  of  the  car- 
tilage at  that  point.  The  two  abductor, 
the  adductor  and  two  rotator  muscles 
have  the  same  locations  as  in  the  adult. 
The  tibia,  fibula,  tarsus,  metatarsus  and 
phalanges  show  no  signs  of  ossification. 
This  aftbrds  weighty  evidence  that  the 
formation  of  the  anterior  limbs  is  in  ad- 
vance of  the  posterior.  This  condition 
favors  the  assumption  that  this  amphib- 
ian is  degenerating  toward  a  legless  form 
and  will  lose  its  posterior  limbs  first. 

Tlie  arrangement  of  the  muscular  ele- 
ments in  the  trttnk  region  of  the  adult 
is  pectiliar.  In  the  superior  dorsal  mass 
there  are  three  rows  of  cones  lying  side  by 
side.  The  apices  of  the  row  adjacent 
to  the  axis  are  directed  posteriorly, 
those  of  second  ectad  row  anteriorlj^  and 
those  of  the  third  ectad  row  posteriorly. 
li!ach  cone  is  introduced  into  the  preceding 
one  about  one  one-third  of  its  length.  In 
the  middle  row  the  deep  sides  of  the  bases 
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are  attached  to  the  post-zygapophyses  and 
their  spines.  The  distal  and  proximal 
sides  of  the  bases  are  continued  as  the 
lateral  boundaries  of  cones  in  the  adjacent 
rows.  The  deep  side  of  the  base  of  each 
cone  is  inserted  on  the  postero-lateral 
division  of  the  neural  spine.  The  proximal 
side  of  the  base  of  the  cones  in  the  row 
adjacent  to  the  neural  axis  is  fastened  to 
the  neural  spine.  Since  the  arrangement 
of  the  cones  is  so  regular  it  is  easy  to 
estimate  their  number,  which  is  three  hvm- 
dred  and  seventy-two  in  the  superior  dorsal 
mass.  Since  the  inferior  dorsal  mass  and 
the  tail-muscles  have  also  a  conical  ar- 
rangement it  is  seen  that  the  dorsal  and 
caudal  muscles  of  Amphivma  have  over 
one  thousand  strong  fascial  attachments. 
This  complete  conical  disposition  of  the 
fibres  of  the  dorsal  muscles  has  been  ob- 
served in  only  two  other  vertebrates.  Dr. 
Hair  has  described  them  in  the  alligator 
and  the  writer  has  noticed  the  same 
structure  prevalent  in  Sphaenodm,  the 
peculiar  New  Zealand  lizard. 

The  ventral  trunk  muscles  are  com- 
posed of  four  sheets  of  fibres :  the  trans- 
versalis  abdominalis,  the  obliquus  in- 
ternus,  obliquus  externus,  and  rectus  ab- 
dominalis. The  first  is  a  mere  continua- 
tion of  the  descending  lamina  of  the  ex- 
ternal dorsal  fascia.  It  may  therefore  l)e 
said  to  arise  from  the  neural  spines,  and 
with  its  fellow  forms  a  tube  inclosing  the 
viscera  and  dorsal  muscles.  In  other 
words  the  lamina  may  be  considered  as 
an  ajjoneurosis,  the  muscle-fibres  originat- 
ing just  Ijefore  the  aponeurosis  emerges 
into  the  body  cavity.  The  muscle  passes 
transversely  around  the  ventrum,  dwind- 
ling again  to  fascia  about  one  centimetre 
before  joining  its  fellow  along  the  mid- 
line. The  striking  feature  in  this  mus- 
cle is  that  it  is  unaffected  by  the  inscrip- 
tiones  tendineae,  a  condition  not  present 
in  any  other  amphibian.  The  obliquus  in- 
ternus  and   externus  are  thicker  on  the 


left  side  than  on  the  right.  The  left  dor- 
sal mass  is  also  stronger  than  the  right. 
Thi.s  asymmetry  is  probably  due  to  the 
manner  in  which  the  animal  lies  coiled  in 
the  colder  season  of  the  year.  Both  the 
trunk  and  head  muscles  of  amphiuma  are 
more  highly  specialized  than  those  of 
other  Urodels,  while  the  limb  muscles  are 
less  specialized.  The  late  embryonic  de- 
velopment of  the  numerous  processes  on 
the  trunk  vertebrae  indicates  that  the 
complexity  of  the  trunk  muscles  was  de- 
veloped as  the  use  of  the  limbs  dimin- 
ished. 

The  most  important  phylogenetic  feat- 
ure discovered  by  the  writer  is  the  pres- 
ence of  what  is  probably  an  atrophied 
tentacular  apparatus.  In  the  smallest 
specimen,  seventy  -  eight  millimeters  in 
length,  a  canal  less  than  a  millimeter 
long  exists  in  the  suborbital  region  be- 
neath the  skin  and  underlying  fascia. 
The  canal  is  lined  by  columnar  epithelial 
cells,  in  many  of  which  the  nuclei  are  dis- 
tinctly seen,  whereas  in  others  it  is  want- 
ing and  the  cell  wall  has  degenerated. 
External  to  the  epithelial  wall  is  seen  a 
thick  layer  of  apparently  degenerated 
glandular  tissue,  which  is  bounded  by  a 
thin  layer  of  fibrous  connective  tissue. 
This  structure  was  detected  on  the  right 
hand  side  only  of  one  specimen.  A  care- 
ful search  in  other  specimens  slightly 
larger  failed  to  reveal  any  evidence  of  the 
degenerate  organ.  Wiedersheim,  in  Die 
Anatomic  der  Gymnophionen,  has  de- 
scribed a  functional  tentacular  apparatus 
composed  of  a  columnar-epithelial-walled 
canal,  a  retractor  muscle  lying  in  the 
glandular  tissue  beneath  the  canal  and  a 
sheath  of  fibrous  connective  tissue  sur- 
rounding the  gland,  muscle  and  canal  for 
the  tentacle.  These  parts  are  disposed  in 
the  same  manner  as  in  Amphiumn.  In  a 
few  A'laphinma  sections  even  the  rem- 
nants of  the  retractor  muscle  were  visi- 
ble.    In  the  suborbital  region  of  Gymno- 
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phiona  three  branches  of  the  maxillary 
nerve  attend  the  tentacular  apparatus. 
In  Amphiuma  these  three  branches  of  the 
maxijlary  nerve  are  present,  occupying 
the  same  position  relative  to  the  tentacu- 
lar apparatus. 

Cope  derives  the  Caeciliidae  from  the 
Amphiumidae.  The  presence  of  an  eth- 
moid bone  in  the  former  and  its  absence 
in  the  latter  is  unfavorable  to  Cope's 
phylogeny.  The  elongated  cranium,  the 
double  series  of  teeth,  the  tentacular  ap- 
paratus, the  degenerated  optic  sense,  the 
manner  of  fructification  and  incubation 
of  the  eggs,  the  habits  of  the  young,  the 
degenerate  limbs,  the  unusual  disposition 
of  the  transversalis  abdominalis,  the  in- 
equality in  the  length  of  the  lungs,  the 
anterior  hypapophyses,  and  the  amphico- 
elous  vetebrae,  all  of  which  the  Amphium- 
idae and  Caeciliidae  possess  in  common, 
point  to  a  common  parent  form.  Wied- 
ersheim  believes  that  the  origin  of  the 
Caeciliidae  is  to  be  sought  in  the  stegoce- 
phalans  of  the  carboniferous.  It  there- 
fore seems  probable  that  the  Amphiumi- 
dae originated  far  back  in  geologic  time. 

[Abstract  ot  Thesis  presented  to  the  Faculty  of 
Princeton  College  tor  the  Degree  of  Doctor  of  Phil- 
osophy, June,  1896.] 


THE    SPECIFIC    HEATS    OF     THE 
METALS. 


By  F.  A.  WATERMAN. 


A  review  of  the  work  which  has  been 
done  in  determinations  of  the  specific 
heats  of  the  metals,  renders  evident  the 
difficulty  of  obtaining  a  satisfactory  series 
of  results.  A  classification  of  the  sources 
of  error  in  such  work  leads  us  to  a  con- 
sideration of  the  following: 

First.  The  purity  of  the  metals  used. 

Obviously  no  method,  however  satisfac- 
tory in  principle,  or  carefully  undertaken, 
can  give  satisfactory  results  if  such  re- 
sults are  condemned  from  the  beginning 


because  of  the  nature  of  the  metal  used. 
Yet  the  majority  of  published  results  are 
obtained  by  use  of  somewhat  impure  ma- 
terials. In  some  cases  this  was  due  to 
the  opinion  that  a  slight  degree  of  impur- 
ity might  be  considered  negligible,  but  in 
the  greater  number  of  cases  it  was  due 
to  the  difficulty  of  obtaining  metals  as 
nearly  absolutely  pure  as  could  be  pre- 
pared. There  is,  therefore,  much  uncer- 
tainty as  to  the  meaning  of  the  terms 
"  pure,"  "nearly  pure,"  etc  ,  as  applied  to 
metals  used,  as  few  investigators  have 
presented  chemical  analyses.  The  de- 
velopment of  chemical  methods  for  the 
purification  of  metals  has  rendered  it  pos- 
sible at  the  present  time  for  investigators 
to  secure  materials  much  more  nearly 
pure  than  those  formerly  available,  and 
in  this  respect,  at  least,  recent  work 
should  be  given  greater  consideration 
than  that  of  former  investigatiors.  In 
addition  to  this  uncertainty  as  to  the 
purity  of  the  metals  used  attention  should 
be  called  to  the  condition  and  previous 
treatment  of  the  metals.  We  note  deter- 
minations made  upon  metals  powdered, 
in  small  fragments,  crystalline,  cast  into 
small  or  large  masses,  drawn  into  rods  or 
wires,  or  rolled  into  sheets.  It  is  well 
known  that  molecular  structural  changes 
produced  by  mechanical  operations  pro- 
duce a  very  perceptible  change  m  the 
specific  heat  of  a  metal.  Results  ob- 
tained from  metals  which  have  been  sub- 
jected to  such  diverse  operations  are, 
therefore,  not  properly  comparable. 

Second.  The  determination  of  tempera- 
ture. 

In  this  we  have  a  source  of  error,  com- 
mon to  all  calorimetric  methods,  which  is 
undoubtedly  the  cause  of  many  of  the 
discrepancies  observed  in  the  results  ob- 
tained. All  the  difficulties  involved  in 
the  exact  use  of  mercurial  thermometers 
are  concerned  in  this.  It  would  appear 
that  undue  reliance  has  been  placed  upon 
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the  degree  of  accuracy  obtainable  by  the 
correction  of  the  readings  of  the  ther- 
mometers which  have  generally  been 
used.  This  holds  true  especially  in  the 
case  of  thermometers  used  for  determin- 
ing temperatures  somewhat  above  or  be- 
low room  temperatures  when  a  correction 
for  stem  exposure  has  been  applied. 

Third.  The  methods  employed. 

Of  the  many  calorimetric  methods  that 
have  been  devised  those  most  worthy  of 
consideration  are  based  upon  the  Heat 
Equivalent  of  Fusion  of  ice,  the  Heat 
Equivalent  of  Vaporization  of  water,  and 
the  change  in  temperature  i)roduced  in  a 
liquid  by  the  immersion  of  a  body  of 
different  temperature. 

The  first  of  these  methods,  commonly 
known  as  the  Method  of  Melting  Ice,  lias 
been  best  ap2)lied  by  use  of  the  well-known 
form  of  Bunsen's  Ice  Calorimeter.  It  is 
unfortunate  that  this  calorimeter,  which 
appears  theoretically  so  satisfactory,  is 
found  to  be  deficient  in  accuracy  in  opera- 
tion. The  sources  of  error,  exclusive  of 
errors  of  thermometry  common  to  all 
methods,  are  chiefly  those  arising  from  the 
dependence  of  the  results  upon  the  cali- 
bration of  the  instrument  l)y  means  of 
previous  determinations  of  the  specific 
gravity  of  ice,  and  those  arising  from  un- 
certain "rate"  of  motion  of  the  mercury 
in  the  capillary  tube.  As  to  the  former,  it 
is  obvious  that  the  differing  results  ob- 
tained bjr  different  investigators,  ranging 
from  .905  to  .95U,  suggest  doubt  as  to  the 
accuracy  of  results  based  upon  a  quantity 
the  value  of  which  appears  so  uncertain. 
As  to  the  latter,  the  effect  of  slight  impur- 
ities in  the  snow  or  ice  surrounding  the 
calorimeter  is  to  cause  such  a  constant 
deposition  of  ice  on  the  ice  cylinder  as  to 
cause  the  mercury  column  to  move  many 
scale  divisions  in  a  minute.  This  motion, 
even  under  favorable  conditions,  is  not 
exactly  i)roportional  to  the  time,  and  often 
occurs  in  a  very  irregular  manner,  thus 


rendering  uncertain  the  confidence  which 
may  be  {placed  in  tlie  indications  of  the 
mercury  column  when  corrected  for  "  rate  " 
of  motion.  This  calorimeter  is  also  sub- 
ject to  error  in  failure  to  exclude  absorbed 
air  from  the  instrument  when  first  filled 
with  water.  This  can  be  done  if  the  ope- 
ration is  conducted  with  great  care,  but  it 
is  doubtful  whether  operators  have  usually 
been  successful  in  this  respect.  The  fact 
that  the  above  sources  of  error  have  ren- 
dered the  results  obtained  by  use  of  this 
calorimeter  somewhat  doubtful,  is  rendered 
evident  by  a  review  of  the  best  results  ob- 
tained. We  note  that  the  results  obtained 
by  different  investigators  are  not  concor- 
dant ;  that  they  do  not  agree  well  with 
results  generally  obtained  by  other  meth- 
ods, and  that  even  the  results  obtained  by 
the  same  jjerson  using  the  same  material 
on  different  occasions  are  not  concordant. 
At  })resent  it  may  be  sufficient  to  cite  the 
results  obtained  by  Bunsen  for  calcium — 
.1722  and  .1688 — showing  a  difierence  of 
2  per  cent,  in  the  values  as  determined  by 
one  presumably  thoroughly  conversant 
with  the  best  methods  of  procedure  with 
this  calorimeter.  It  should,  however,  be 
borne  in  mind  that  this  method  was  de- 
signed especially  fur  the  determination  of 
the  specific  heats  of  the  rare  elements,  of 
which  but  a  small  quantity  may  be  ob- 
tained in  a  i^ure  state,  and  for  this  purpose 
it  has  been  most  frequently  applied. 

Upon  the  heat  e(iuivalent  of  vaporiza- 
tion of  water,  has  been  based  the  method 
of  condensation  as  applied  in  the  Gravi- 
metric calorimeter  devised  by  Mr.  J.  Joly. 
The  }jrinciple  applied  is  simple.  If  a 
given  mass  of  a  substance  at  known  tem- 
perature be  plunged  into  steam,  it  expe- 
riences a  rise  in  temi)eraturc  and  absorbs 
a  number  of  calories  of  heat  from  the 
steam  which  is  condensed  upon  its  surface. 
The  heat  equivalent  of  vaporization  of 
water  at  the  given  temperature  being 
known,  we  have  to  determine  the  temjjer- 
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atures  and  the  weights  of  the  given  body, 
before  and  after  the  condensation  of  steam 
upon  its  surface,  to  obtain  the  necessary 
data.  The  most  important  conditions  of 
operation  are  thus:  Sudden  replacement 
of  the  air  surrounding  the  substance  by 
the  vapor  to  be  condensed;  perfect  me- 
chanical conditions  permitting  the  evalu- 
ation of  the  weight  condensed,  while  the 
substance  is  still  surrounded  by  the  vapor. 
In  practice,  however,  several  corrections 
must  be  aiiplied.  The  weight  of  steam 
condensed  upon  the  bucket  which  holds 
the  given  substance  must  be  determined 
from  preliminary  experiments  for  the 
given  temi)erature  range,  and  subtracted 
from  the  total  weight  of  steam  deposited. 
Correction  to  the  weight  of  the  body  when 
immersed  in  steam  must  be  made,  owing 
to  the  different  densities  of  steam  and  air. 
Exclusive  of  errors  of  thermometry,  this 
method  is,  therefore,  subject  to  the  follow- 
ing sources  of  error:  Errors  arising  from 
the  application  of  the  correction  iactors ; 
loss  of  water  condensed  upon  the  bucket, 
which  may  drop  from  time  to  time;  va- 
riations produced  by  deposition  of  water 
upon  the  suspension  wire  at  the  point  at 
which  it  enters  the  steam  chamber ;  a 
constant  dependence  upon  the  accuracy 
of  the  values  previously  determined  for 
the  heat  equivalent  of  vaporization  of 
water  at  the  given  temperature.  It  is  evi- 
dent, therefore,  that,  although  results  ob- 
tained by  this  method  may  agree  quite 
closely  among  themselves,  there  may  be 
constant  errors  in  a  series  of  observations 
which  may  render  the  results  less  worthy 
of  confidence  than  the  method  might  at 
first  i:>romise. 

The  third  method,  commonly  known  as 
the  Method  of  Mixtures,  was  first  success- 
fully applied  by  Victor  Regnault,  and  as 
descriljed  in  his  classic  researches  it  de- 
serves especial  attention.  This  method, 
as  applied  by  Regnault  and  his  followers, 
together  with  its  modifications,  has  vielded 


the  best  results  thus  far  obtained  in  all 
cases  in  which  a  considerable  mass  of  pure 
metal  might  l)e  obtained.  This  fact  is 
readily  attested  by  a  comparison  of  the 
great  uniformity  of  the  results  obtained 
by  different  observers  employing  this 
method  at  various  times  as  compared  with 
results  obtained  by  other  methods.  The 
facilities  availaljle  for  his  work  and  his 
extraordinary  ability  in  overcoming  ex- 
perimental difficulties  render  Regnault's 
work  admirable  in  many  respects.  With- 
out entering  into  details  as  to  the  familiar 
apparatus  used  and  its  operation,  it  is 
perhaps  sufficient  to  say  that  probably  the 
greatest  source  of  error  in  the  application 
of  this  method  is  found  in  the  calculation 
of  the  radiation  correction.  For  the  pur- 
pose of  avoiding  this  source  of  error  I 
have  devised  a  calorimeter,  for  which  no 
radiation  correction  is  needed.* 
Results  obtained. 

Though  sul)ject  to  tlie  errors  which  may 
arise  in  the  application  of  the  above  three 
calorimetric  methods  the  talmlated  results 
which  I  have  submitted  give,  I  believe, 
the  liest  determinations  that  have  yet  been 
made  of  the  Specific  Heats  of  the  metals. 
They  are  suggestive  as  affording  a  basis 
of  comparison  of  the  best  calorimetric 
methods,  so  far  as  such  a  comparison  is 
possible  while  doubt  exists  as  to  the 
purity  of  the  metals  employed  and  the 
accuracy  of  the  thermometry.  I  have  ex- 
cluded results  obtained  by  the  Method  of 
Cooling,  together  with  those  obtained  by 
various  other  methods  which  have  been 
employed  to  a  greater  or  less  extent,  but 
have  been  shoAvn  to  be  unreliable.  No 
satisfactory  determinations  of  the  Specific 
Heats  of  the  following  metals  could 
be  found :  Barium,  Caesium,  Chromium, 
Erbium,  Rubidium,  Scandium,  Strontium, 
Tantalum,  Terl)ium,  Vanadium,  Ytter- 
l)ium  and  Yttrium. 


*  London,  Edinbuigh  and  Dublin  Philosophical 
Magazine  (5)  Vol.  40,  p.  413,  1895.  Abstract  in  •' Bul- 
leiiu"  Vol.  S,  p  13,  IS'Jti. 
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Of  the  results  submitted  the  determina- 
tions which  I  have  made  of  the  Specific 
Heats  of  Bismuth  .03035,  and  Tin  .05453, 
are  probably  very  nearly  correct  values 
for  their  means  for  the  given  temperature 
range.  These  metals  were  supplied  to 
me  by  Mr.  G.  A.  Hulett  in  a  chemically 
pure  state.  The  values  found  for  alumi- 
inium  .21946  and  Copper  .09471  are  not 
quite  as  accurate,  as  these  metals  con- 
tained slight  traces  of  impurities.  The 
selection  of  the  probable  values  of  the 
mean  Specific  Heats  of  the  metals  be- 
tween 0°  and  100°  C.  from  the  tabulated 
results  is  difficult  in  view  of  the  consider- 
ations which  have  been  stated.  In  this 
selection  greater  weight  has  been  given  to 
results  obtained  by  the  Method  of  Mix- 
tures than  to  those  obtained  by  the 
Method  of  Condensation  or  the  Method 
of  Melting  Ice.  This  preference  is  due 
partly  to  the  sources  of  error  which  may 
exist  in  the  latter  methods  and  jiartly  to 
the  fact  that,  judging  by  results,  those  ob- 
tained by  use  of  the  Method  of  Mixtures 
seem  to  be  best  sustained.  We  may 
judge  of  the  accuracy  of  the  Method  of 
Condensation  by  the  work  of  Mr.  Joly, 
but  it  has  not  been  generally  used  and  we 
are  unable  to  determine  Avhat  concordance 
there  might  be  in  the  Avork  of  various  in- 
vestigators employing  this  method.  We 
have  more  data  for  the  examination  of  the 
results  obtained  by  the  Method  of  Melting 
Ice,  however,  and  such  an  examination 
may  be  desirable.  A  comparison  may 
readily  be  made  by  reference  to  the  deter- 
minations made  of  the  Specific  Heats  of 
Platinum,  Silver  and  Zinc,  for  which  all 
three  methods  have  been  employed.  It 
is  seen  that,  although  some  variations  ex- 
ist in  the  values  found  by  the  Method  of 


Mixtures,  as  employed  by  different  inves- 
tigators, they  are  very  evidently  higher 
than  those  obtained  by  the  Method  of 
Melting  Ice  as  applied  by  use  of  Bunsen's 
Ice  Calorimeter.  The  values  found  by 
use  of  the  Method  of  Condensation  by  Mr. 
Joly  are  also  higher  than  those  obtained 
by  the  Bunsen  Calorimeter.  It  is  im- 
probable that  the  results  obtained  by  so 
many  skilful  investigators,  ajiplying  the 
Method  of  Mixtures  with  considerable  va- 
riations at  different  times,  their  results 
sustained  by  an  entirely  different  method, 
that  of  Condensation,  should  be  incorrect, 
while  those  obtained  by  the  few  investi- 
gators who  have  used  the  Bunsen  Ice  Cal- 
orimeter should  be  correct. 

The  fact  that  the  Specific  Heats  of  most 
metals  increase  as  their  temperatures  rise 
leads  us  to  another  consideration,  namely, 
whether  determinations  made  at  tempera- 
tures varying  greatly  as  to  their  prox- 
imity to  the  melting  points  of  the  vari- 
ous metals  are  properly  comparable.  This 
can  be  made  clear  only  by  the  work  of 
those  investigators  who  have  examined 
the  variations  in  the  Specific  Heats  of  the 
metals  up  to  their  melting  points. 

It  will  be  observed  that  if  we  select  a 
few  of  the  Specific  Heats  most  probably 
accurate,  namely  those  of  Aluminium, 
.2236,  Bismuth,  .0303,  Copper,  .0947,  Gold 
.0316,  Iron,  .1130,  Lead,  .0310,  Platinum 
.0326,  Silver,  .0574,  and  Tin,  .0545  and 
multiply  by  the  Atomic  Weights  corres- 
ponding, the  mean  of  the  Atomic  Heats 
thus  found  is  6.2444.  The  mean  Atomic 
Heat  of  the  whole  series  is  slightly  lower 
than  this  value. 


[Abstract  of  Thesis  presented  to  the  Faculty  of 
Princeton  College  for  the  degree  of  Doctor  of  Phi- 
losophy, June,  1896.] 


PRINCETON  COLLEGE  BULLETIN. 


11 


REVIEWS  OF  BOOKS. 


The  Hkjher  Criticism  of  thk  Penta- 
teuch. By  William  Henry  Green,  D.D., 
LL.D.,  Professor  of  Oriental  and  Old 
Testament  Literature  in  Princeton  Theo- 
logical Seminary.  New  York.  Charles 
Scribner's  Sons*  1895.     8°  pp.  vii,  178. 

The  Unity  of  the  Book  of  Genesis.  Bv 
William  Henry  Green,  D.D.,  LL.D", 
Professor  of  Oriental  and  Old  Testa- 
ment Literature  in  Princeton  Theologi- 
cal Seminary.  New  York.  Charles 
Scribner's  Sons,  1895.     8°  pp.  x,  583. 

The  two  latest  publications  of  Dr.  Green, 
though  companion-volumes,  difter  consid- 
erably in  aim  and  character.  The  Higher 
Criticism  of  the  Pentateuch  is  u  brief  pop- 
ular treatise  in  which  the  hi.story,  methods, 
conclusions,  the  religious  and  theological 
tendencies  of  the  prevailing  criticism  are 
lucidly  set  forth  in  their  most  general  out- 
lines. It  addresses  itself  to  the  public  at 
large  and  requires  no  scientific  acquaint- 
ance with  the  subject  to  be  understood. 
At  the  same  time,  the  reader  will  feel  at 
each  step  that  the  discussion  is  in  the 
hands  of  a  master,  and  that  only  thorough 
familiarity  with  the  minutest  details  could 
have  produced  the  ease  and  assurance 
with  which  the  subject  is  handled.  Li 
'ilie  Unity  of  the  Book  of  Genesis,  on  the 
other  hand,  the  author  exhibits  by  patient 
study  of  section  after  section  and  by  a 
careful  testing  of  the  critical  views  in  re- 
gard to  each,  the  solid  liasis  of  facts  on 
which  the  generalizations  of  the  briefer 
volume  rests. 

At  the  basis  of  bis  ci-iticisin  of  tlie  mod- 
ern view,  Dr.  Green  lays  a  positive  argu- 
ment in  favor  of  the  unity  of  the  Penta- 
teuch. This  argument  takes  for  its  point 
of  departure  a  ra]>id  survey  of  the  history 
of  O.  T.  revelation.  It  is  shown  that  the 
organic  structure  of  the  Old  Testament,  as 
it  offers  itself  to  us,  presupposes  the  Mosaic 
legislation,  and  that  the  historical  frame- 
work of  the  Pentateuch  is  so  inseparable 
therefrom  as  to  compel  the  assumption  of 


a  common  origin.  Dr.  Green  further  ex- 
plains how  all  the  component  parts  of  the 
Testament  are  strictly  subordinated  tt)  and 
in  harmon}'  with  its  ]>lace  and  jjurpose 
within  the  Biblical  organism.  The  choice 
of  this  }K)sition  for  a  point  of  attack  upon 
the  critical  hypothesis  offers  a  double  ad- 
vantage. 1\\  the  first  place,  it  furnishes 
the  key  to  the  solution  of  by  far  the  greater 
part  of  the  literary  and  historical  difficul- 
ties with  which  the  critics  claim  the  tradi- 
tional view  of  the  Testament  is  beset.  Dr. 
Green  is  able  to  show  that,  his  theory  of 
revelation  being  accepted  and  consistently 
applied,  the  difficulties  disappear  and  all 
the  facts  fall  into  line.  And  secondly,  the 
fascination  which  the  latest  phase  of  criti- 
cism seems  to  possess,  is  undoubtedly  due 
to  its  bold  attempt  to  press  all  the  phe- 
nomena of  the  O.  T.  into  the  service  of  one 
great  constructive  idea.  By  only  empha- 
sizing and  carrying  out  the  conception  of 
an  organic  revelation,  to  the  needs  of  which 
all  parts  of  the  Scriptures  are  harmo- 
niously subservient,  the  charm  of  the 
critical  hypothesis  may  be  oflPset  by  that 
of  a  scheme  even  more  attractive  in  its 
grandeur  and  simplicity. 

Next  the  arguments  in  fa\'or  of  the  Mo- 
saic authorship  are  formulated  succinctly 
but  with  great  force  and  clearness.  The 
critics  are  accustomed  to  refer  to  these 
under  the  comprehensive  and  somewhat 
depreciating  title  of  tradition.  Tradition 
in  this  case  includes  the  testimony  of  the 
whole  ().  T.,  the  N.  T.  and,  in  the  latter,  of 
none  less  than  Christ,  of  a  large  part  of 
the  Pentateuch  itself,  as  well  as  of  the 
Jewish  and  the  Christian  church,  and  this 
by  no  means  according  to  conservative 
claims  merely  but,  to  a  large  extent,  on 
the  admission  of  the  critics  themselves. 
The  objections  that  will  invalidate  this 
mass  of  the  most  weighty  testimony  must 
surely  be  insurmountable.  Dr.  Green 
groups  them  under  four  heads:  (1)  Ana- 
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clironiwrns,  inconsistencies,  incongruities  ; 
(2)  obviously  composite  origin ;  (3) 
clearly  recognizal)]e  developnient  of  the 
law  passing  through  several  stages;  (4) 
disregard  of  the  law  in  preexilic  history. 
Of  these  four  the  second  group  is  exam- 
ined at  some  length  in  the  fourth  chapter, 
which  may  be  safely  pronounced  a  model 
of  critical  discussion  and  which  for  keen- 
ness, cogency  and  exhaustiveness  within 
such  narrow  limits,  surpasses  everything 
yet  written  on  the  subject  on  the  conserv- 
ative side.  The  author  shoAvs  how  all  the 
phenomena  on  which  the  claim  of  com- 
posite authorship  is  l)nsed  admit  of  satis- 
factory explanation.  But  he  goes  further 
than  this  by  applying  a  sort  of  immanent 
criticism  to  the  modern  theory,  and  con- 
tending that,  notwithstanding  the  utmost 
license  enjoyed  by  the  critics  in  adjusting 
their  own  criteria,  in  choosing  their  own 
division,  in  neutralizing  contrary-evidence 
by  inferences  from  their  own  hypothesis, 
and  in  thus  making  out  the  best  possible 
case  for  themselves,  they  nevertheless  have 
not  been  able  to  build  up  a  consistent 
theory.  JCven  to  the  finest  manipulation 
the  material  will  not  yield  everywhere. 
In  numerous  instances  the  divisive  critics 
are  forced  to  unreasonable  assum])tions. 
Especially  the  Redactor  refuses  to  be 
made  an  intelligent  agent.  The  numer- 
ous operations  which  the  critics  are  com- 
])elled  to  ascribe  to  him  do  not  reveal  any 
l)lan  or  princii)le.  The  various  sets  of 
(Titeria,  by  aid  of  which  the  documents 
have  been  disentangled,  are  far  from  con- 
current. The  literary  characteristics  of 
the  assumed  writers,  though  originally 
obtained  on  the  basis  of  the  alternate  use 
of  the  names  Elohim  and  Jehovah  in  cer- 
tain long  sections,  are  yet  found  to  clash 
with  the  use  of  these  names  in  other  sec- 
tions. The  resultant  documents  are  not 
continuous  notwithstanding  the  fact  that 
in  numerous  instances  the  critics  reason 
from  isolated  clauses  as  if  no  lost  material 
had  been  connected  with  them  originally. 


In  the  Unity  of  the  Book  of  Gei|iesis 
these  inner  defects  of  the  critical  hypoth- 
esis are  exposed  in  detail,  each  section 
being  examined  in  regard  to  the  first  two 
groups  of  alleged  evidence  of  composite 
authorship  mentioned  above.  It  would 
l)c  a  mistake  to  think  that  Dr.  Green's  ar- 
gument in  this  part  of  the  discussion  is  of 
force  only  to  those  who,  with  us,  believe 
in  the  Mosaic  origin  of  the  Pentateuch. 
We  tliscredit  the  critical  theory,  whatever 
one  may  be  inclined  to  accept  in  its  place. 
We  do  not  see  how  an  unprejudiced 
reader  can  fail  to  percei\'e  that  the  critical 
structure  rests  on  altogether  too  precarious 
ground  to  be  accepted  even  as  approxi- 
mately probable.  One  might  be  tempted 
to  go  further  tlian  this  and  draw  from  Dr. 
Green's  reasoning  the  conclusion,  that,  if 
the  Pentateuch  actually  originated  as  the 
critics  suppose,  the  very  conditions  of  its 
origin  render  every  attempted  analysis  of 
its  comi)onent  parts  highly  ])roblematic. 
The  much-vaunted  agreement  of  the  crit- 
ics among  themselves  is  no  evidence  to 
the  contrary.  As  Dr.  Green  well  says  : 
"The  consensus  of  divisive  critics  settles 
not  the  truth  of  the  hypothesis,  but  what 
they  consider  its  most  plausible  and  de- 
fensible form.  The  partition  of  the  Pent- 
ateuch is  a  definite  ])rol)lcm  with  certain 
data,  to  which  any  solution  that  is  offered 
must  adapt  itself.  Experiments  without 
number  have  been  made  to  ascertain  the 
practicability  of  this  partition  and  what 
lines  of  division  offer  the  best  chance  of 
success.  .  .  .  And  the  present  agree- 
ment of  critics,  so  far  as  it  goes,  indicates 
what  is  l)elicvc(l  to  be  the  most  jjracti- 
cable  mode  of  carrying  out  the  hypothesis 
that  has  yet  been  dcviscil."  (Unity  of  the 
Pentateuch,  p.  loO.  j 

The  concludmg  pages  of  the  Unity  of 
the  Pentateuch  arc  devoted  to  an  ini|uiry 
into  the  religious  and  theological  licarings 
of  the  disi)ute.  Dr.  Green  proves  that  the 
modern  view  destroys  the  historic  credi- 
bility of  the   Biblical  record  and   presup- 
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poses  the  origin  of  the  O.  T.  religion  from 
naturalistic  sources.  He  reminds  us  that 
in  point  of  fact  the  most  ])roniinent  advo- 
cates of  tliis  style  of  criticism  have  been 
until  recently,  pronounced  anti-supernat- 
uralists.  Finally  he  explains  liow  the 
tenets  of  the  dominant  school  rendered  the 
same  service  against  the  cause  of  revealed 
religion  which  at  one  time  the  now  anti- 
([uated  Deistic  and  vulgar  Rationalistic 
style  of  thinking  were  made  to  render. 
The  documents  are  placed  at  so  great  a 
distance  from  the  events  that  ample  room 
is  allowed  for  the  development  of  those 
legendary  traits  which  the  Biblical  recoi'ds 
present  as  miracles,  or  dated  so  late  that 
the  most  extraordinary  disclosures  of  re- 
vealed truth  can  appear  as  the  result  of 
natural  growth  and  the  most  marvellous 
instances  of  prediction  as  vaticinia  ex 
eventu.  To  a  far  larger  extent  alst)  than  is 
conmionly  supposed,  the  naturalistic  taint 
inheres  not  merely  in  the  lesults  of  this 
criticism,  but  in  its  very  method  and  prin- 
ciples of  investigation,  whence  they  \itiate 
the  whole  i)rocess.  As  Dr.  Green  tersely 
expresses  it,  the  pernicious  tendencies  are 
inwrought  in  its  whole  textun'  from  begin- 
ning to  end. 

There  is  one  point  of  view  Crom  which 
the  conservative  theory  regarding  the  O. 
T.  appears  at  an  immense  advantage  over 
its  modern  rival  If  both  may  for  a  mo- 
ment, and  for  argument's  sake,  be  called 
hypotheses  experimenting  with  the  Bib- 
lical material,  the  conservative  view  alone 
acce()ts  and  uses  this  material  as  it  is 
without  reconstruction,  whereas  the  critics 
are  compelled  to  make  it  tractable  by  a 
manipulation,  which  is  in  reality  an  infer- 
ence from  their  hypotheses,  and  in  so  far 
disqualifies  it  for  establishing  the  same. 


The  critics  themselves  admit  that  the  tra- 
ditional theory  is  firmly  embedded  in  the 
Biblical  records,  and  that  the  latter  have 
been  shaped  into  accordance  with  it  by 
later  hands  throughout.  This  virtually 
amounts  to  saying  that  the  critical  hy- 
pothesis is  Ity  limitaticms  in  its  very  nature 
doomed  to  remain  within  the  sphere  of  the 
barely  possii lie.  and  can  never  be  raised 
into  that  of  the  demonstrably  actual.  The 
extent  to  wliicli  it  has  been  compelled  to 
draw  the  large  masses  of  historical  evi- 
dence into  the  range  its  reconstructive 
theorizing  has  hardly  left  anything  unma- 
nipulated  available  for  the  purpose  of  veri- 
fication. If  this  circumstance  makes  it 
difficult  to  disprove  the  theory  bj'  histori- 
cal evidence,  itMnvolves  for  the  critics  the 
more  serious  drawback  of  rendering  their 
scheme  incapal)le  of  objective  proof.  It 
may  be  safely  left  to  the  sober  judgment 
of  intelligent  ])eople  to  determine  the 
claims  to  scientific  acceptance  of  a  theory 
which  proceeds  on  the  principle,  that  the 
facts,  though  at  present  contradicting  it  at 
each  stage  of  experiment,  ought  not  to  be 
admitted  as  contrary  evidence,  because  on 
the  hypothesis  itself  the  facts  have  been 
meddled  with.  Unfortunately,  in  the 
sphere  of  literary  criticism,  such  a  claim 
is  not  a-priori  excluded,  as  it  is  in  the  pro- 
vince of  physical  science,  by  the  inviola- 
bility of  the  facts.  But  nobody  will  be 
ibolish  enough  to  accept  the  bare  })Ossi- 
bility  of  its  truth  or  the  unlimited  need 
of  the  critics  to  resort  to  it  as  sufficient 
evidence  of  its  substantiality.  On  the 
contrary,  each  new  hypothetical  assertion 
of  this  kind  encuml)ers  and  endangers  the 
chief  hypothesis  which  it  is  intended  to 
bolster  up.  Gerhakdus  Vos. 
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PRESIDENT     CLEVELAND'S     SPEECH. 


Mr.  President  and  Ladies  and  Gentlemen: 

As  those  m  different  occupations  and 
with  different  training  each  see  most 
plainly  in  the  same  landscape  view  those 
features  which  are  the  most  nearly  re- 
lated to  their  several  habitual  environ- 
ments; so,  in  our  contemplation  of  an 
event  or  an  occasion,  each  individual 
especially  observes  and  appreciates,  in 
the  light  his  mode  of  thought  supplies, 
such  of  its  features  and  incidents  as  are 
most  in  harmony  with  his  mental  situa- 
tion. 

To-day,  while  all  of  us  warmly  share 
the  general  enthusiasm  and  felicitation 
which  pervade  this  assemblage,  I  am 
sure  its  various  suggestions  and  meanings 
assume  a  prominence  in  our  respective 
fields  of  mental  vision,  dependent  upon 
their  relation  to  our  experience  and  con- 
dition. Those  charged  with  the  manage- 
ment and  direction  of  the  educational 
advantages  of  this  noble  institution  most 
plainly  see,  with  well-earned  satisfaction, 
proofs  of  its  growth  and  usefulness  and  its 
enhanced  opportunities  for  doing  good. 
The  graduate  of  Princeton  sees  first  the 
evidence  of  a  greater  glory  and  prestige 
that  have  come  to  his  alma  mater  and  the 
added  honor  thence  reflected  upon  himself, 
while  those  still  within  her  student  halls 
see  most  prominently  the  promise  of  an 


increased  dignity  which  awaits  their  grad- 
uation from  Princeton  University. 

But  there  are  others  here,  not  of  the 
family  of  Princeton,  who  see,  with  an  in- 
terest not  to  be  outdone,  the  signs  of  her 
triumphs  on  the  fields  of  higher  education, 
and  the  part  she  has  taken  during  her  long 
and  glorious  career  in  the  elevation  and 
betterment  of  a  great  people. 

Among  these  I  take  an  humble  place ; 
and  as  I  yield  to  the  influences  of  this 
occasion,  I  cannot  resist  the  train  of  thought 
which  especially  reminds  me  of  the  promise 
of  national  safety  and  the  guaranty  of  the 
permanence  of  our  free  institutions  which 
may  and  ought  to  radiate  from  the  uni- 
versities and  colleges  scattered  throughout 
our  land. 

Obviously  a  Government  resting  upon 
the  will  and  universal  suffrage  of  the  peo- 
ple has  no  anchorage  except  in  the  people's 
intelligence.  While  the  advantages  of  a 
collegiate  education  are  by  no  means  nec- 
essary to  good  citizenshij),  yet  the  college 
graduate,  found  everywhere,  cannot  smoth- 
er his  opportunities  to  teach  his  fellow 
countrymen  and  influence  them  for  good, 
nor  hide  his  talents  in  a  napkin,  without 
recreancy  to  a  trust. 

In  a  nation  like  ours,  charged  with  the 
care  of  numerous  and  widely  varied  inter- 
ests, a  spirit  of  conservatism  and  tolera- 
tion is  absolutely  essential.  A  collegiate 
training,  the  study  of  principles  unvexed 
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by  distracting  and  misleading  influences, 
and  a  correct  apprehension  of  the  theories 
upon  which  our  Republic  is  established, 
ought  to  constitute  the  college  graduate  a 
constant  monitor,  warning  against  popular 
rashness  and  excess. 

The  character  of  our  institutions  and  our 
national  self-interest  require  that  a  feeling 
of  sincere  brotherhood  and  a  disposition  to 
unite  in  mutual  endeavor  should  pervade 
our  people.  Our  scheme  of  government  in 
its  beginning  was  based  upon  this  senti- 
ment, and  its  interruption  has  never  failed 
and  can  never  fail  to  grievously  menace 
our  national  health.  Who  can  better  cau- 
tion against  passion  and  bitterness  than 
those  who  know  by  thoujiht  and  study 
their  baneful  consequences  and  who  are 
themselves  within  the  noble  brotherhood 
of  higher  education  ? 

There  are  natural  laws  and  economic 
truths  which  command  implicit  obedience, 
and  which  should  unalterably  fix  the 
bounds  of  wholesome  popular  discussion, 
and  the  limits  of  political  strife.  The 
knowledge  gained  in  our  universities  and 
colhges  would  be  sadly  deficient  if  its 
beneticiaries  were  unable  to  recognize  and 
pointoutto  their  fellow-citizens  these  truths 
and  natural  laws,  and  to  teach  the  mis- 
chievous futility  of  their  non-observance 
or  attempted  violation. 

The  activity  of  our  j^eople  and  their  rest- 
less desire  to  gather  to  tiiemselves  esjiecial 
benefits  and  advantages  lead  to  the  growth 
of  an  unconfessed  tendency  to  regard  their 
Government  as  the  giver  of  private  gifts, 
and  to  look  upon  the  agencies  for  its  ad- 
ministration as  the  distributors  of  official 
places  and  preferment.  Those  who  in  uni- 
versity or  cullege  have  had  an  opportunity 
to  study  the  mission  of  our  institutions, 
and  who,  in  the  light  of  history,  have 
learned  the  danger  to  a  people  of  their 
neglect  of  the  patriotic  care  they  owe  the 
national  life  entrusted  to  their  keeping, 
should  be  well  fitted  to  constantly  admon- 


ish their  fellow-citizens  that  the  usefulness 
and  beneficence  of  their  plan  of  govern- 
ment can  only  be  preserved  through  their 
unselfish  and  loving  support,  and  their 
contented  willingness  to  accept  in  full 
return  the  peace,  protection  and  opportun- 
ity which  it  impartially  bestows. 

Not  mo/-e  surely  do  the  rules  of  honesty 
and  good  faith  fix  the  standard  of  indi- 
vidual character  in  a  community  than  do 
these  same  rules  determine  the  character 
and  standing  of  a  nation  in  the  world  of 
civilization.  Neither  the  glitter  of  its 
power,  nor  the  tinsel  of  its  commercial 
prosperity,  nor  the  gaudy  show  of  its  peo- 
ple's wealth,  can  conceal  the  cankering  rust 
of  national  dishonesty  and  cover  the  mean- 
ness of  national  bad  faith.  A  constant 
stream  of  thoughtful,  educated  men  should 
come  from  our  universities  and  colleges 
preachinj;  national  honor  and  integrity, 
and  teaching  that  a  belief  in  the  necessity 
of  national  oliedience  to  the  laws  of  God 
is  not  born  of  superstition. 

I  do  not  forget  the  practical  necessity  of 
political  parties,  nor  do  I  deny  their  de- 
sirability. I  recognize  wholesome  differ- 
ences of  opinion  touching  legitimate  gov- 
ernmental i:)olicies,  and  would  by  no  means 
contrul  or  limit  the  utmost  freedom  in 
their  discussion.  I  have  only  attemjjted 
to  sug.est  the  important  patriotic  service 
which  our  institutions  of  hij:her  education 
and  their  graduates  are  fitted  to  render  to 
our  i^eople,  in  the  enforcement  of  those 
immutable  truths  and  lundamental  prin- 
ciples which  are  related  to  our  national 
condition,  but  should  never  be  dragged 
into  the  field  of  political  strife  nor  im- 
13ressed  into  the  service  of  jDartisan  con- 
tention. 

When  the  excitement  of  party  warfare 
presses  dangerously  near  our  national 
safeguards,  I  would  have  the  intelligent 
conservatism  of  our  universities  and  col- 
leges warn  the  contestants  in  impressive 
tones  against  the  j^erils  of  a  breach  impos- 
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sible  to  repair.  When  popular  discontent 
and  passion  are  stimulated  by  the  arts  of 
designing  2:)artisans  to  a  pitch  perilously 
near  to  class  hatred  or  sectional  anger,  I 
would  have  our  universities  and  colleges 
sound  the  alarm  in  the  name  of  Ameri- 
can brotherhood  and  fraternal  dependence. 

When  the  attempt  is  made  to  delude 
the  people  into  the  belief  that  their  suf- 
frages can  change  the  operation  of  natural 
laws,  I  would  have  our  universities  and 
colleges  proclaim  that  those  laws  are  inex- 
orable and  far  removed  from  political 
control. 

When  selfish  interest  seeks  undue  pri- 
vate benefit  through  governmental  aid, 
and  public  places  are  claimed  as  rewards 
of  party  service,  I  would  have  our  univer- 
sities and  colleges  persuade  the  people  to 
a  relinquishment  of  the  demand  for  party 
spoils  and  exhort  them  to  a  disinterested 
and  patriotic  love  of  their  Government  for 
its  own  sake,  and  because  in  its  true 
adjustment  and  unperverted  operation  it 
secures  to  every  citizen  his  just  share  of 
the  safety  and  prosperity  it  holds  in  store 
for  all. 

When  a  design  is  apparent  to  lure  the 
people  from  their  honest  thoughts  and  to 
blind  their  eyes  to  the  sad  plight  of 
national  dishonor  and  bad  faith,  I  would 
have  Princeton  University,  panoplied  in 
her  patriotic  traditions  and  glorious  mem- 
ories, and  joined  by  all  the  other  univer- 
sities and  colleges  of  our  land,  cry  out 
against  the  infliction  of  this  treacherous 
and  fatal  wound. 

I  would  have  the  influence  of  these 
institutions  on  the  side  of  religion  and 
morality.  I  would  have  those  they  send 
out  among  the  people  not  ashamed  to 
acknowledge  God,  and  to  proclaim  His 
interposition  in  the  affairs  of  men,  enjoin- 
ing such  obedience  to  His  laws  as  makes 
manifest  the  path  of  national  perpetuity 
and  prosperity. 

I  hasten  to  concede  the  good  already 


accomplished  by  our  educated  men  in 
purifying  and  steadying  political  senti- 
ment; but  I  hope  I  may  be  allowed  to 
intimate  my  belief  that  their  work  in  these 
directions  would  be  easier  and  more  use- 
ful if  it  were  less  spasmodic  and  occas- 
ional. The  disposition  of  our  people  is 
such  that  while  they  may  be  inclined  to 
distrust  those  who  only  on  rare  occasions 
come  among  them  from  an  exclusiveness 
savoring  of  assumed  superiority,  they 
readily  listen  to  those  who  exhibit  a  real 
fellowship  and  a  friendly  and  habitual 
interest  in  all  that  concerns  the  common 
welfare.  Such  a  condition  of  intimacy 
would,  I  believe,  not  only  improve  the 
general  political  atmosphere,  but  would 
vastly  increase  the  influence  of  our  uni- 
versities and  colleges  in  their  efforts  to 
prevent  popular  delusions  or  correct  them 
before  they  reach  an  acute  and  dangerous 
stage. 

I  am  certain,  therefore,  that  a  more  con- 
stant and  active  participation  in  political 
affairs  on  the  part  of  our  men  of  edacation 
would  be  of  the  greatest  possible  value  to 
our  country. 

It  is  exceedingly  unfortunate  that  poli- 
tics should  be  regarded  in  any  quarter  as 
an  unclean  thing,  to  be  avoided  by  those 
claiming  to  be  educated  or  respectable. 
It  would  be  strange  indeed  if  anything 
related  to  the  administration  of  our  Gov- 
ernment or  the  welfare  of  our  nation  should 
be  essentially  degrading.  I  believe  it  is 
not  a  superstitious  sentiment  that  leads  to 
the  conviction  that  God  has  watched  over 
our  national  life  from  its  beginning.  Who 
will  say  that  the  things  worthy  of  God's 
regard  and  fostering  care  are  unworthy  of 
the  touch  of  the  wisest  and  best  of  men  ? 

I  would  have  those  sent  out  by  our 
universities  and  colleges,  not  only  the 
counsellors  of  their  fellow  countrymen,  but 
the  tribunes  of  the  people — fully  appreciat- 
ing everj^  condition  that  presses  upon  their 
daily  life,  sympathetic  in  every  untoward 
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situation,  quick  and  earnest  in  every  effort 
to  advance  their  happiness  and  welfare, 
and  prompt  and  sturdy  in  the  defence  of 
all  their  rights. 

I  have  but  imperfectly  expressed  the 
thoughts  to  which  I  have  not  been  able  to 
deny  utterance  on  an  occasion  so  full  of 
glad  significance,  and  so  pervaded  by  the 
atmosphere  of  patriotic  aspiration.  Born 
of  these  surroundings,  the  hope  cannot  be 
vain  that  the  time  is  at  hand  when  all  our 
countrymen  will  more  deeply  appreciate 
the  blessings  ofAmerican  citizenship,  when 
their  disinterested  love  of  their  Gov- 
ernment will  be  quickened,  when  fanat- 
icism and  passion  shall  be  banished  from 
the  field  of  politics,  and  when  all  our 
people,  discarding  every  difference  of  con- 
dition or  opportunity,  will  be  seen  under 
the  banner  of  American  brotherhood, 
marching  steadily  and  unfalteringly  on 
toward  the  bright  heights  of  our  national 
destiny. 


THE    SESQUICENTENNIAL   CELEBRA- 
TION. 


The  desire  to  commemorate  the  150th 
anniversary  of  the  founding  of  the  College 
of  New  Jersey,  originated  in  the  minds  of 
some  of  the  alumni  several  years  ago,  and 
was  finally  put  into  definite  shape  by  a 
report  presented  to  the  Board  of  Trustees 
in  February,  ISUo. 

From  this  report  it  appeared  that  at  last 
the  idea  of  developing  into  a  University, 
which  had  long  been  cherished,  and  the 
preparatory  steps  towards  which  had  long 
since  been  taken,  was  to  be  openly  advo- 
cated, and  the  plea  made  for  the  necessary 
funds  to  place  the  new  foundation  U23on  a 
permanent  basis.  The  hopes  of  the  com- 
mittee have  been  largely  realized. 

It  is  not  the  intention  of  this  article  to 
anticipate  the  publication  of  the  memorial 
volumes  which  are  soon  to  appear,  but 
simply  to  place  on  record  in  the  Bulletin 


an  account  of  the  various  features  of  the 
occasion. 

A  portion  of  the  celebration  which  was 
probably  more  thoroughly  appreciated  by 
the  scholarly  men  of  the  nation,  than  by 
the  general  public,  was  the  series  of  lec- 
tures which  occupied  the  week  previous 
to  the  celebration  proper.  They  were  to 
be  considered  as  the  more  serious  and 
truly  university  features  of  the  occasion 
and  were  largely  attended  by  the  men  of 
distinction  in  scientific,  literary  and  philo- 
sophical circles  throughout  the  country. 
These  lectures  were  all  delivered  by  men 
of  distinction  from  the  old  world  and 
might  be  considered  the  greeting  of  the 
best  University  thought,  from  the  famous 
institutions  across  the  ocean,  to  one  of  the 
oldest  of  the  new  world's  schools  of  learn- 
ing as  she  was  about  to  take  her  full  place 
in  the  higher  ranks  and  assume  her  share 
of  the  university  work  of  the  future. 

These  lectures  have  been  summarized 
for  this  number  of  the  Bulletin  by  mem- 
bers of  the  Faculty  in  the  kindred  depart- 
ments which  they  represent. 

On  Tuesday,  October  20th,  at  10.30  a. 
m.  the  Trustees  and  Faculty,  together  with 
the  delegates  and  invited  guests  assembled 
at  Marquand  Chapel,  from  which  point 
they  proceeded  across  the  cami^us  to  Alex- 
ander Hall.  Here  the  celebration  was 
opened  with  a  religious  service. 

The  anthem,  Veni  Creator  Spiritus,  was 
rendered  by  a  choir  of  alunmi  and  then 
the  invocation  was  made  by  Professor 
Fisher,  the  Dean  of  the  Divinity  School 
of  Yale  University.  The  one  hundredth 
Psalm  was  then  sung  by  the  congregation, 
and  Professor  DeWitt  of  the  Princeton 
Theological  Seminary  read  the  scriptures. 

President  Patton  preached  a  sermon, 
historical  in  part,  upon  "  Religion  and  the 
University,"  which  seemed  the  keynote  of 
the  whole  celebration.  The  Rev.  Dr. 
Murray  led  in  prayer,  closing  with  the 
Lord's  prayer  in  which  all  united. 
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Martin  Luther's  famous  hymn  "Ein' 
teste  Burg  ist  unser  Gott "  was  sung  and 
followed  by  the  benediction,  which  was 
pronounced  by  the  Rev.  Dr.  W.  B.  Bodine, 
of  Philadelphia. 

The  whole  hall  was  again  filled  at  3  p. 
m.  when  the  public  reception  of  the  dele- 
gates took  place.  Dr.  Charles  E.  Green  of 
the  Board  of  Trustees,  and  chairman  of 
the  Sesquicentennial  Committee,  jiresided 
and  made  a  few  introductory  remarks  ac- 
knowledging the  receipt  of  the  many  con- 
gratulatory atl  dresses  from  institutions  of 
learning  throughout  the  United  States  and 
Europe.  He  then  introduced  the  Rev. 
Dr.  Howard  Duffield,  of  New  York  City, 
who  delivered  the  address  of  welcome  on 
the  part  of  Princeton  to  her  guests. 

Two  responses  were  made  to  this  ad- 
dress— one  by  President  Eliot  of  Harvard 
University,  in  behalf  of  American  Univer- 
sities and  Learned  Societies,  and  the  other 
by  Professor  J.  J.  Thomson  of  the  Univer- 
sity of  Cambridge  in  behalf  of  the  Euro- 
pean Universities.  This  exercise  being 
concluded  the  delegates  adjourned  to  the 
Chancellor  Green  Library  where  they  were 
presented  to  President  Patton  and  Dr. 
Charles  E.  Green  individually. 

The  libra]}'  had  l)een  prepared  Ibr  this 
reception  by  the  removal  of  the  desks  and 
tables  from  Ihe  central  room  and  the  rail- 
ing surrounding  the  alcoves  had  been 
decorated  by  placing  upon  it  the  framed 
congratulatory  addresses  which  had  been 
received  from  the  different  educational 
institiitions. 

Alexander  Hall  was  tilled  to  oversow- 
ing in  the  evening  at  9  p.  m.  for  the 
orchestral  concert  conducted  by  Mr.Walter 
Damrosch.  l<]very  number  was  well  re- 
ceived, and  at  the  close  of  Weber's  "Jubilee 
Overture "  as  the  orchestra  played  the 
portion  known  as  "America  "  the  whole 
audience  arose  with  a  storm  of  applause. 

October  21st  had  been  called  the  Alumni 
uud  Student  Dav — and  so  it  turned  out  to 


be.  Never  before  in  the  history  of  Prince- 
ton had  such  crowds  poured  into  the 
place. 

The  exercises  of  the  morning  were  pre- 
ceded by  a  procession  from  Marquand 
Chapel  to  Alexander  Hall.  Governor 
Griggs  of  New  Jersey  presided  and  intro- 
duced the  Rev.  Dr.  Henry  Van  Dyke  of 
New  York  City,  who  represented  the  Clio- 
sophic  Society,  and  who  delivered  the 
poem  of  the  occasion,  entitled  "  The  Build- 
ers." Professor  Woodrow  Wilson  was 
next  introduced.  He  represented  the 
American  Whig  Society  and  the  subject  of 
his  oration  was  "  Princeton  in  the  Nation's 
Service." 

Two  events  of  general  interest,  not  in  the 
official  programme,  took  place  in  the 
afternoon. 

The  first  was  the  presentation  by  the 
New  Jersey  "  Society  of  the  Sons  of  the 
Revolution '"  of  a  bronze  tablet  commem- 
orating the  connection  of  Nassau  Hall  and 
our  early  National  history.  Col.  S.  M. 
Dickinson,  the  president  of  the  society, 
presented  the  memorial  tablet  in  a  short 
speech  which  was  responded  to  by  Dr. 
Charles  E.  Green  on  behalf  of  the  Board 
of  Trustees,  accepting  the  gift.  Then  fol- 
lowed an  address  by  the  Hon.  J.  L.  Cad- 
walader  emphasizing  the  appropriateness 
of  such  a  tablet  upon  the  walls  of  the 
venerable  college  building,  because  of  its 
importance  in  the  revolution. 

Later  in  the  afternoon  a  football  game 
between  the  teams  of  the  University  of 
Virginia  and  the  Princeton  eleven  took 
place.  The  game  was  largelj^  attended 
and  as  the  play  was  open,  it  offered  a  good 
exhibition  of  the  science  of  the  game. 

The  evening  was  however  the  culmin- 
ating point  in  the  alumni  and  student 
participation.  For  several  months  the 
class  secretaries  and  presidents  had  been 
in  correspondence  with  their  classes  upon 
the  subject  of  the  torchlight  procession 
which   was  to    take   place   at  this  time. 
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Preparations  had  also  been  made  by  the 
committee  for  a  general  illumination  and 
an  exhibition  of  fireworks.  At  eight 
o'clock  the  alumni  and  undergraduates 
assembled  in  the  main  quadrangle  where 
they  formed  in  line  for  the  procession. 
At  8.30  the  line  started  upon  its  march. 
The  71st  Regiment  Band  led,  followed  by 
the  Marshal  and  his  aides.  Then  the 
Mercer  Blues  formed  the  head  of  a  column 
over  a  mile  long.  The  formation  consisted 
of  columns  of  fours  throughout.  Follow- 
ing this  company  which  was  dressed  in 
the  style  of  the  Old  Colonial  Company  of 
Princeton  in  the  revolution,  came  a  body 
of  students,  25  in  niimber,  who  were  sent 
to  represent  the  undergraduates  of  Yale 
University.  These  were  immediately  fol- 
lowed by  the  undergraduates  to  the  num- 
ber of  over  1,000.  After  this  body  came 
about  1,500  alumni  by  classes.  With  but 
two  exceptions  every  class  from  1839  down 
to  the  last  clafts  of  1896,  was  represented. 
"  The  Old  Guard  "  consisted  of  all  classes 
before  1860.  After  that  date  the  classes 
were  separated  into  divisions  by  decades, 
each  of  which  was  put  under  a  distinct 
leader. 

The  line  of  march  was  to  University 
Place,  along  Dickinson  Street  to  the 
grounds  of  the  Theological  Seminary. 
Here  the  Seminary  students  had  formed 
in  double  column  on  either  side  of  the 
main  roadway  through  their  campus  and 
welcomed  the  procession.  When  the  Col- 
lege column  had  passed  through  their 
ranks  the  Seminary  students  fell  in  line 
and  followed  the  procession  in  their  line 
of  march.  The  line  next  passed  around 
the  Little  Triangle,  then  down  Nassau 
Street,  about  a  mile.  After  this  they 
countermarched  to  Washington  Street, 
thence  along  McCosh  Walk  back  of  the 
two  Halls,  ill  front  of  West  College  and 
Reunion  Hall  and  then  past  the  reviewing 
stand  in  front  of  Nassau  Hall. 

After  the  procession  had  passed  in 
review  before  the  President  of  the  United 


States,  student  songs   were  sung  by  the 
Alumni  and  Undergraduates. 

During  these  exercises  the  Campus  was 
illuminated  with  orange-colored  lanterns 
and  Nassau  Hall  was  outlined  with  orange 
electric  lights.  The  evening  was  brought 
to  a  close  by  a  brilliant  display  of  fire- 
works. 

Thursday,  October  22d,  the  Sesqui- 
centennial  Anniversary  day,  was  a  fitting 
sequel  to  the  two  days  which  preceded  it. 
The  closing  exercises  were  marked  by 
especial  dignity  and  impressiveness.  Never, 
in  this  country  at  least,  had  there  been 
such  an  assembly  of  distinguished  men 
at  any  University  celebration.  When  the 
procession  headed  by  the  President  of  the 
United  States  and  President  Patton  entered 
the  already  crowded  Hall,  the  audience 
rose  and  gave  the  President  such  an  ova- 
tion as  has  been  seldom  witnessed.  A  brief 
but  most  impressive  prayer  was  offered  by 
the  Rev.  Dr.  Theodore  L.  Cuyler  of  Brook- 
lyn. President  Patton  then  announced 
the  University  Title  and  the  new  endow- 
ments which  had  been  received,  both  be- 
ing welcomed  with  long  continued  ap- 
plause. 

After  this  came  the  conferring  of  Honor- 
ary Degrees.  Over  seventy  distinguished 
men  were  presented  for  the  highest  degrees 
in  Laws,  Divinity,  etc.,  before  the  Presi- 
dential chair,  and  were  most  heartily 
greeted  by  the  audience.  After  the  formal 
conferring  of  the  honors  had  been  ended 
and  the  recipients  of  the  Degrees  had  taken 
their  seats  upon  the  platform  again,  the 
President  of  the  United  States  was  intro- 
duced. This  was  the  signal  for  another 
outburst,  every  one  in  the  large  audience 
rising  and  the  cheering  being  continued 
for  several  minutes.  The  address  which  is 
published  in  full  in  this  number  of  the 
Bulletin,  was  warmly  received  and  its 
sentiments  most  heartily  endorsed  by 
every  one  present.  The  audience  all  joined 
in  singing  the  American  National  Hymn, 
after  which  the  Right  Rev.  Henry  Yateg 
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Satterlee,  the  Bishop  of  Washington, 
pronounced  the  Benediction. 

The  Faculty  and  invited  guests  were 
then  aslied  to  lunch  with  the  President 
and  Mrs.  Cleveland  by  President  and  Mrs. 
Patton  at  Prospect.  Later  in  the  after- 
noon a  reception  was  given  to  the  President 
and  Mrs.  Cleveland,  which  was  largely 
attended. 

In  the  evening  two  events  took  place. 
The  general  visitors  were  entertained  by 
a  concert  £iven  by  the  Glee  Club  in  Alex- 
ander Hall.  The  official  gue.sts  of  the 
College  and  the  benefactors  of  the  institu- 
tion were  invited  to  attend  a  dinner  given 
in  Assembly  Hall.  At  the  close  of  the 
dinner,  Dr.  Charles  E.  Green,  who  presided, 
introduced  Mr.  Henri  Moissan,  who 
brought  a  greeting  from  the  French  Acad- 
emy. The  regular  toasts  of  the  evening 
were  responded  to  as  follows : 

Theology,  by  Professor  G.  P.  Fisher. 

Philosophy,  by  Professor  A.  Seth. 

Jurisprudence,  Hon.  W.  B.  Hornblower. 

Mathematics,  Ijy  Professor  Felix  Klein. 

Physical  Sciences,  by  Professor  A.  A.  W. 
Hubrecht. 

History,  by  Professor  Goldwin  Smith. 

Literature,  byProfessor  Edward  Dowden. 

Commissioner  Harris  made  the  final 
address  on  the  s abject  of  University  Edu- 
cation, which  was  followed  by  a  farewell 
word  by  President  Patton. 

Thus  closed  a  period  of  three  days  of 
festival  celebration  which  were  full  of 
pleasant  occurrences.  Everything  favored, 
the  weather  wa?  at  its  best ;  our  Alumni 
were  present  in  large  numbers  and  took 
part  enthusiastically  in  every  event. 
Never  before  have  so  many  Princeton 
men  assembled  to  do  honor  to  their  Alma 
Mater,  never  before  has  such  general  and 
deep  devotion  been  exhibited,  and  never 
were  the  words  AVE  and  SALVE  in- 
scribed on  the  memorial  arches  fuller  of 
welcome  and  meaning  for  the  future  of 
Princeton. 


PROF.  J.  J.  THOMSON'S  LECTURES. 


The  subject  of  Prof  Thomson's  lectures 
was  the  Electrical  Discharge  in  Gases,  a 
subject  in  which  the  lecturer  is  an  acknowl- 
edged master,  both  from  his  extensive 
knowledge  of  the  work  that  has  been  done 
by  other,j  and  from  his  own  investigations. 
Speaking  generally,  the  lectures  contained 
an  account  of  the  various  methods  for 
rendering  a  gas  a  conductor  of  electricity 
and  of  the  laws  of  gaseous  conduction. 
The  particular  matters  connected  with  the 
discharge  in  high  vacua  were  not  treated. 
It  is  understood  that  a  large  amount  of 
material  prepared  by  the  lecturer  was  not 
given,  owing  to  lack  of  time,  but  that  it 
will  appear  when  the  lectures  are  pub- 
lished. 

The  lectures  opened  with  a  brief  dis- 
cussion of  the  validity  of  the  equations  of 
Maxwell's  theory  when  applied  to  the 
ether,  and  of  the  peculiar  questions  which 
arise  when  they  are  applied  to  electrolytes 
and  especially  to  gases.  The  difficulty  of 
charging  a  gas  with  electricity  was  then 
mentioned,  and  several  ways  of  overcom- 
ing that  difficulty  described.  Thus,  gases 
may  be  charged  when  rapidly  evolved 
by  electrolysis  from  strongly  acid  solutions, 
by  the  presence  of  a  red-hot  wire,  by  the 
presence  of  the  electric  arc,  by  allowing 
water  to  fall  in  drops  and  break  on  a 
metallic  plate. 

Gases  ordinarily  are  non-conductors, 
but  they  may  be  made  conductors,  in 
some  cases  by  simply  heating  them,  by 
the  passage  of  the  electric  spark  through 
them,  or  by  exposingthem  to  the  Roentgen 
ra3^s.  An  aluminium  bulb  was  used, 
through  which  dried  and  filtered  gas  was 
passed  ;  the  gas  in  the  bulb  was  traversed 
by  the  Roentgen  rays  and  when  it  was 
subsequently  led  between  the  two  surfaces 
of  a  charged  condenser,  it  was  found  to  act 
as  a  conductor  and  to  gradually  discharge 
the  condenser. 


THE  PRINCETON  COLLEGE  BULLETIN. 


The  remainder  of  the  lectures  was  de- 
voted to  the  examination  of  the  conduc- 
tivity of  gases  in  the  conditions  just 
described.  A  theoretical  formula  was  found 
on  the  hypothesis  that  the  conduction  is 
electrolytic,  which  was  consistent  in  the 
main  with  the  results  of  observation. 

The  lectures  were  attended  by  a  num- 
ber of  the  undergraduates  and  graduate 
students  who  were  especially  interested  in 
physics,  by  the  professors  of  the  university 
and  by  many  professors  of  mathematics 
and  physics  in  other  institutions.  Among 
these  may  be  mentioned  Professor  Menden- 
hall  of  Worcester  Polytechnic  Institute, 
Dr.  G.  W.  Hill,  Professor  Hastings  of  Yale, 
Professor  Webster  of  Clark,  Professor  Hale 
of  the  Yerkes  Observatory,  Professor 
Anthony,  Professor  Rosa  and  Professor 
Crawford  of  Wesleyan,  Professor  Olds  of 
Amherst,  Professor  Crew  of  the  North- 
western University,  Professor  Partridge  of 
the  Central  Manual  Training  School,  Phil- 
adelphia, and  Professor  Halsted  of  the  Uni- 
versity of  Texas. 


PROF.  DOWDEN'S  LECTURES. 


The  Spencer  Trask  lectures  by  Prof 
Edward  Dowden,  of  Dublin  University, 
attracted  a  fine  audience,  by  the  high 
reputation  of  the  lecturer  and  also  by  the 
interest  of  his  subject,  "  The  French  Revo- 
lution and  English  Literature."  The  field 
traversed,  though  not  wholly  new,  has  not 
before  received  so  systematic  treatment. 
We  are  glad  to  know  that  these  lectures 
will  be  published  in  due  time.  They  were 
given  in  Alexander  Hall,  beginning  Mon- 
day afternoon,  October  12,  and  were  six  in 
all. 

The  first  lecture  was  necessarily  general 
in  character  and  explanatory  of  the 
method  adopted  in  handling  the  subject. 
It  was  specially  interesting  in  showing  the 
side-lights  thrown  on  any  literary  develop- 
ment by  history  and  philosophy.     After 


reviewing  the  literary  tendencies  in  the 
pro-revolutionary  period,  the  lecturer 
pointed  out  factors  of  the  revolutionary . 
period,  such  as  the  scientific  movement, 
the  simplification  of  manners,  strongly 
moulding  its  literature. 

In  his  second  lecture  Prof.  Dowden  dis- 
cussed certain  "  theorists  of  the  Revolu- 
tion," ^V'illiam  Godwin  and  Mary  Woll- 
stonecraft  (afterwards  Mrs.  Godwin).  This 
lecture  was  mainly  occupied  in  an  analysis 
of  their  works,  especially  the  "  Inquiry 
Concerning  Political  Justice"  and  the 
''Vindication  of  the  Rights  of  Woman." 

The  third  lecture  was  wholly  occupied 
in  the  discussion  of  Edmund  Burke.  His 
attitude  as  an  opponent  of  all  the  ideas 
underlying  the  French  Revolution  was 
outlined  and  his  theory  of  government 
was  fully  ID  resented.  Along  with  this  a 
clear  analysis  of  Burke's  personality  and 
character  was  given. 

Burns,  Southey  and  Coleridge  were  the 
authors  treated  in  the  fourth  lecture.  The 
influence  of  the  revolutionary  ideas  on  the 
works  of  these  men  was  clearly  and 
forcibly  pointed  out,  both  in  the  emotional 
and  intellectual  aspect  of  their  writings. 

The  fifth  lecture  was  occupied  with 
Wordsworth.  After  dwelling  on  the 
poet's  earlier  sympath}'  with  revolutionary 
thought,  the  lecturer  traced  the  reaction 
which  took  place  in  Wordsworth's  mind. 
He  took  pains  to  clear  up  some  miscon- 
ceptions of  the  poet's  character,  especially 
that  he  was  before  all  else  a  quiet,  simple, 
benign  being,  with  little  or  no  passion  in 
his  make-up.  Prof  Dowden  has  been  a 
close  student  of  Wordsworth  as  of  Shelley, 
and  his  estimate  of  the  man  Wordsworth 
was  thoroughly  complete. 

The  closing  lecture  discussed  Landor, 
Byron  and  Shelley,  dwelling  specially  on 
the  last-named  poet.  The  lecturer  traced 
the  influence  of  Godwin  on  Shelley  at 
some  length.  His  studies  of  the  poet  gave 
a    marked    glow   to   his    treatment.     He 
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quoted  from  himself  a  passage,  which  ad- 
mirably condensed  his  views  of  Shelley's 
genius,  as  that  genius  was  afi'ected  by  the 
revolutionary  doctrines. 

The  Trask  lectures  have  never  been  so 
well  illustrated  in  their  province  as  part  of 
our  University  life  as  in  these  lectures  of 
Prof  Dowden.  They  were  among  the 
most  marked  features  of  our  sesquicen- 
tennial  celebration. 


PROFESSOR    HUBRECHT'S    LECTURE. 


The  Descent  of  the  Primates,  viz.  of  that 
order  of  Mammals  in  which  not  only  the 
monkeys,  but  also  Man  himself,  were 
brought  together  by  Linnaeus  already 
more  than  150  years  ago,  was  the  subject 
of  the  lecture  of  October  19.  Whereas  this 
order  has  been  looked  upon,  in  a  general 
way,  not  only  as  the  most  highly  developed 
of  the  animal  kingdom,  but  also  as  the 
latest  to  make  its  appearance  on  the  surface 
of  the  earth,  arguments  were  here  brought 
forward  to  show  that  already  in  the  Eocene 
period  true  Primates  occurred,  which 
possessed  many  distinguishing  features, 
that  up  to  very  lately  were  held  to  be  quite 
peculiar  to  man.  These  peculiar  features 
are  found  in  the  very  earliest  stages  of 
individual  development,  but  they  are  so 
characteristic,  that  they  ol)lige  us  hence- 
forth to  draw  a  very  distinct  line,  separat- 
ing the  Primates  from  the  Lemurs,  an 
order  of  mammals  which  was  erroneously 
supposed  to  occupy  a  place  in  the  pedigree 
of  man  and  monkeys,  and  which  for  that 
reason  has  sometimes  been  designated  by 
the  name  of  Prosiminc.  In  determining 
the  affinities  between  man  and  his  an- 
cestors of  the  Eocene  :ind  of  the  Mesozoic 
periods  Embryology  was  largely  drawn 
upon  and  it  was  shown  that  its  results 
coincided  in  a  most  unexpected  measure 
with  those  of  Palaeontology.  The  early 
embryonic  development  of  Tarsius  spec- 
trum, a  rare  mammal  found  in  the  Indian 


Archipelago,  whither  Professor  Hubrecht 
had  gone  five  years  ago  to  study  its  onto- 
genetic history,  was  now  sufficiently 
known,  thanks  to  a  very  complete  series 
that  had  gradually  been  collected  and 
woi'ked  out.  It  was  shown  how  in  many 
important  details  Tarsius  can  be  com- 
pared to  man,  how  in  many  others  it 
resembles  the  Insectivorous  mammals, 
which  must  have  been  represented  by 
more  flourishing  orders  in  the  Mesozoic 
period. 

Special  attention  was  called  to  a  fossil 
mammal  from  the  Eocene,  discovered  and 
figured  by  Professor  E.  D.  Cope  under  the 
suggestive  name  of  Anaptomorphus  homun- 
cidus  and  which,  though  closely  allied  to 
Tarsius,  shows  in  its  dentition  unmistak- 
able points  of  greater  resemblance  to  man 
and  the  anthropoid  apes. 

The  pedigree  of  man  can  thus  be  con- 
siderably shortened  up:  during  the  whole 
of  the  Tertiary  period  his  ancestors  have 
most  probably  been  distinct  from  those  of 
the  ijresent  monkeys,  and  fresh  discoveries 
amongst  Mesozoic  Mammals  must  be 
awaited  to  clear  up  the  exact  relation  of 
the  order  of  Primates  to  other  Mammals. 

A  similar  shortening  up  of  the  pedigree 
of  the  whole  sub-class  of  placental  Mam- 
mals was  attempted,  by  showing  that  their 
descent  from  oviparous  Amphibia  is  more 
in  accordance  with  the  observed  facts  of 
})alaeontology,  comparative  anatomy  and 
embryology,  than  their  more  circuitous 
descent  from  egg-laying  reptiles. 


PROF    BRUGMANN'S  LECTURE. 


In  choosing  the  problem  of  noun  gender.^ 
as  the  topic  for  his  lecture.  Prof  Brug- 
mann  had  two  objects  in  view.  His  aim 
was  to  show  the  present  status  of  investiga- 
tion in  this  field,  and  likewise  to  illustrate 
by  ii  concrete  example  the  difference  be- 
tween the  modern  scientific  methods  of 
linguistic  research  and  those  of  the  begin- 


90 


THE  PRINCETON  COLLEGE  BULLETIN 


ning  of  this  century.  The  discussion  had 
an  added  interest  from  the  fact  that  the 
present-day  theories  in  regard  to  noun 
genders  are  due  directly  to  Prof.  Brug- 
mann  himself.  He  was  the  first  to  apply 
to  the  solution  of  the  problem  a  correct 
method  and  a  sound  judgment  of  the  his- 
torical iacts  of  the  languages.  His  inves- 
tigations were  begun  in  1875  and  published 
only  after  the  most  careful  consideration 
in  1888,  in  Techmers  Zeitschrift.  In  1891 
he  contributed  a  second  article  to  Paul  and 
Braune's  Beitrcige,  in  response  to  an  attack 
by  G.  Roethe,  and  established  so  firmly  his 
position,  that  the  older  views  of  Grimm 
and  Humboldt  have  been  given  up  once 
and  for  all.  Each  new  discovery  as  to 
use  and  meaning  of  suffixes  has  helped  to 
confirm  Prof.  Brugmann's  views. 

The  question  is,  how  did  our  pro-ethnic 
ancestors  come  to  assign  a  gender,  mascu- 
line or.  feminine,  to  every  abstract  notion 
or  sexless  object?  Jacob  Grimm  sought 
the  cause  in  the  creative  imagination  of 
the  uncultivated  prehistoric  peoples  who 
saw  in  every  lifeless  object  masculine  or 
feminine  characteristics.  They  person- 
ified and  sexualized  every  noun-concept. 
Strength,  size,  activity  constituted  mascu- 
line attributes,  their  opposites  feminine. 
Prof.  Brugmann  shows  that  Grimm's  view 
is  in  contradiction  to  what  we  know  of  the 
mental  development  of  men  and  peoj)les, 
and  contravenes  the  fads  of  language. 
Nouns  denoting  objects  characterized  by 
strength,  size,  &c.,  refuse  at  every  turn  to 
come  into  the  proper  category.  In  short, 
it  is  altogether  probable  that  the  gram- 
matical gender  of  nouns  had  nothing  what- 
ever to  do  with  the  natural  gender.  Epicene 
nouns  such  as  o/^vs  "the  mouse,"  rj  aXw-n-rj^ 
"  the  fox,"  go  to  show  this ;  as  also  the  fact 
that  nouns  so  often  change  their  gender  in 
the  historical  period  of  a  language.  For 
example  Trnuhe,  Nierc,  &c.,  which  in  Mid- 
dle High  German  are  masculine,  in  New 
High  German  are  feminine,  under  the  in- 


fluence of  Erde,  Ehre,  &c.  Again,  even 
where  there  was  personification,  as  in 
vTrvo<;  "  Sleep,"  OdvaTo<;  "  Death,"  which  were 
regarded  as  masculine  deities,  the  primitive 
imagination  did  not  create  this  gender, 
but  simply  made  use  of  the  grammatical 
gender  which  already  existed: 

The  whole  problem  of  grammatical  gen- 
der depends  for  its  solution  on  the  original 
meaning  of  the  "feminine"  -a-  and  -ie- 
(-1-)  [=gr.  -ta]  stems.  That  -o-  had  orig- 
inally no  specifically  masculine  force  is 
shown  by  its  use  in  neuters,  as  in  gr. 
^vyov  lat.  jugum.  The  other  suffixes,  like 
-i-,  -U-,  -ter-,  &c.,  expressed  in  themselves 
from  the  earliest  times,  no  gender  distinc- 
tions. Even  the  so-called  feminine  -a- 
cannot  have  had  originally  any  feminine 
significance  but  was  probably,  as  Joh. 
Schmidt  has  shown,  used  to  form  abstracts 
and  collectives.  Nor  can  -ie-  (-i-)  be 
jjroved  to  have  been  primitively  a  femi- 
nine suffix.  These  facts  demonstrate 
definitely  that  masculine  and  feminine  as 
grammatical  genders  did  not  in  the  every- 
day speech  of  the  people  call  up  the  least 
notion  of  a  natural  gender.  Prof  Brug- 
mann outlined  further  the  manner  in 
which  the  -a-  and  -ie-  (-1-)  suffixes  prob- 
ably acquired  their  feminine  signification, 
viz  :  from  their  use  in  stems  like  ^ma'ma 
and  ^genci  where  the  root  itself  contained 
the  feminine  meaning.  It  is  a  common 
phenomenon  in  the  Indo-Eur.  languages 
that  a  suffix,  no  matter  what  its  original 
significance,  acquires  an  additional  shade 
of  meaning  fi'om  a  root  or  roots  with 
which  it  is  used.  When  such  a  suffix 
becomes  "productive"  it  carries  with  it  to 
the  new  words  it  helps  to  form  its  newly 
acquired  force.  The  -il-  for  example,  ob- 
tained its  feminine  force  from  words  like 
'■^md^'md,  and  was  used  by  the  side  of  the 
-o-  suffix  to  distinguish  sex  in  the  names 
for  animate  I) eings.  The  o-  stem  became 
masculine  by  contrast  with  the  feminine 
-a-.     Except  in  the  case  of  animate  beings 
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the  -a-  or  -ie-  stem  had  no  connection 
with  natural  gender.  Latin  anima  is  not 
a  feminine  in  the  same  sense  as  Latin  dea 
is  feminine,  nor  is  Latin  animus  a  mascuUne 
in  the  same  manner  as  Latin  deus.  Prof 
Brugmann  closed  his  lectui'c  with  a  tribute 
of  praise  to  William  Dwight  Whitney,  who 
did  so  much  towards  the  introduction  of 
the  newer  methods  into  the  study  of  Com- 
parative Philology.  Special  stres.s  was 
laid  upon  the  fact  that  Whitney  was  one 
of  the  very  first  to  insist  that  the  phenom- 
ena of  the  pro-ethnic  language  must  be 
explained  in  accordance  with  the  laws 
operating  in  modern  languages. 


PROF.  SETH'S  LECTURES. 


Two  philosophical  lectures  were  de- 
livered in  Alexander  Hall  on  Friday  and 
Saturday  preceding  the  Sesquicentennial 
exercises  by  Prof  Andrew  Seth,  of  the 
University  of  Edinburgh.  Prof  Seth  was 
introduced  to  a  large  and  appreciative 
audience  by  Dr.  Shields,  and  before  his 
lecture  he  gave  a  few  introductory  re- 
marks, expressing  his  gratification  in 
coming  to  Princeton  as  a  representative 
of  the  great  Scottish  university,  inasmuch 
as  the  names  of  Witherspoon  and  Mc- 
Cosh  had  associated  Scotland  and  Prince- 
ton by  ties  strong  and  enduring.  The 
first  lecture  was  largely  an  iiistorical 
sketch  of  the  modern  philosophical 
thought  in  the  two  opposite  tendencies 
toward  universalism,  individualism  and 
the  seventeenth  century  being  character- 
ized by  the  former  and  the  eighteenth 
century  by  the  latter  type  of  philosophy. 
The  deistic  implications  on  the  one  hand, 
and  the  pantheistic  on  the  other  in  these 
two  tendencies  were  discussed,  and  the 
essential  features  of  a  theistic  system  in 
contrast  were  outlined— Kant's  contribu- 
tion to  the  speculative  thought  of  the 
nineteenth  century  was  especially  em- 
phasized. His  categories  of  reason  as 
principles  of  knowledge,  and  the  category 


of  oughtness  as  the  fundamental  principle 
of  ethics  with  the  postulates  of  freedom, 
God,  and  immortality  make  possible  a 
theistic  philosophy  that  is  neither  deism 
nor  pantheism.  The  modification  of  the 
Kantian  principles  by  the  universalistic 
tendencies  of  Hegel  was  also  discussed. 

In  the  second  lecture  Hegelianism  was 
subjected  to  a  detailed  criticism  whose 
force  bore  especially  upon  HegeTs  virtual 
suppression  of  the  finite  personality  and 
the  reduction  of  all  being  to  the  self- 
manifestation  of  the  absolute.  Prof  Seth 
took  the  position  that  in  the  theory  of 
being  the  will  must  be  made  central.  A 
theory  of  being  cannot  be  merely  a  theory 
of  knowledge,  but  must  take  account  of 
the  will,  which  in  the  finite  personality 
must  be  a  realization  of  the  individual 
will  and  not  of  the  absolute.  In  a  simi- 
lar manner  also  he  criticized  Bradley's 
exposition  of  Hegelianism  in  his  "Ap- 
pearance and  Reality,"  and  entered  a 
sharp  protest  against  the  absorption  of  the 
finite  in  the  all-fulness  of  the  absolute. 
Prof  Seth  maintained  both  the  transcen- 
dence and  the  immanence  of  the  absolute 
as  essential  to  the  theistic  position,  and 
as  a  necessary  implication,  the  distinct 
personality  of  the  individual,  ever  de- 
pendent upon,  yet  never  lost  in,  the  abso- 
lute. Prof  Seth's  criticism  was  through- 
out fair,  consistent  and  searching.  His 
thought  was  presented  in  a  literary  form 
that  gave  color  and  warmth  to  his  dis- 
course, and  his  fervent  words  left  the  im- 
pression that  he  spoke  not  merely  as  a 
philosopher,  hut  also  as  a  prophet  in  the 
sense  of  one  who  interprets  the  deep 
things  of  God. 


PROFESSOR  KLEIN'S  LECTURES. 

A  course  of  four  lectures  on  the  Theory 
of  the  Top  was  delivered  in  Princeton 
during  the  week  preceding  the  sesqui- 
centennial by  Professor  Felix  Klein,  of 
the  University  of  Gottingen.     The  audi- 
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enoe  which  listened  to  these  lectures  con- 
sisted of  several  scientists  and  professors 
in  this  and  neighboring  universities,  some 
of  whom  had  been  pupils  of  Prof.  Klein 
in  Germany;  of  certain  undergraduates 
pursuing  mathematical  studies,  who  had 
been  attending  courses  given  during  the 
])revious  montli  preparatory  to  these  lec- 
tures; and  of  those  who  were  drawn  to 
hear  one  whom  fame  asserted  to  be  the 
greatest  mathematical  teacher  of  the  day. 

The  subject-matter  of  the  lectures  was 
divided  into  four  parts:  the  geometric  in- 
troduction, the  dynamic  relations,  the 
general  analytic  discussion  when  the  in- 
dependent variable  is  complex,  the  toy 
top  with  moving  point. 

First  of  all,  the  dou))]e  system  of  coor- 
dinates used  in  considering  the  problem 
of  the  rotation  of  a  body  about  an  axis  witli 
one  point  fixed  was  considered.  As  the 
leading  expounder  to-day  of  the  ideas  of 
Riemann  it  was  evidently  fitting  that  Pro- 
fessor Klein  should  use  the  trans  Ibrmations 
of  the  system  derived  from  the  stereo- 
graphic  projection  of  the  points  of  the 
sphere,  rather  than  the  systems  employed 
by  Euler,  or  the  system  which  may  be 
designated  as  the  quaternian  system.  In 
the  beginning  the  transformations  are  ex- 
pressed much  more  symmetrically  in 
these  latter  systems,  but  the  problem  is 
not  one  which  is  symmetrical,  since  the 
bod}'  rotates  about  one  axis.  And  it 
would  therefore  seem  (as  the  result  shows) 
tliat  the  system  of  stereograi)hic  projec- 
tion, which  considers  one  line  as  distin- 
guished from  all  others,  should  be  super- 
ior, and  that  the  expressions  for  this  move- 
ment will  have  a  kind  of  symmetry  in 
this  system.  Moreover,  such  a  system  has 
been  used  with  great  power  by  tlie 
P'rench  writers,  notal>ly  Darboux.  It  was 
especially  ('mi)hasized  that,  in  this  sys- 
tem of  ])arameters,  the  parameters,  as 
well  as  the  magnitude  (jrdinarily  called 
the  variable,  are  functions  of  the  time. 

Since    these    parameters  are    complex 


numbers,  and  are  functions  of  t,  the  ana- 
lytic problem  which  naturally  emerges  is 
to  consider  the  rotation  as  depending 
uj^on  a  complex  variable  t. 

In  considering  the  dynamical  question, 
it  was  noted  that  the  simple  movement 
under  consideration  was  a  Poinsot  move- 
ment, and  then  the  equations  of  Lagrange 
were  introduced.  It  is  only  by  the  inver- 
sion of  the  integrals  that  the  jjroblem  can 
be  solved,  and  this  has  been  done  by  the 
methods  of  Jacobi.  These  considerations 
will  be  much  simplified  by  the  use  of  the 
parameters  here  introduced,  and  by  the 
use  of  the  Riemann  method  of  conform 
representation,  by  means  of  which  the 
parameters  can  be  ex])ressed  as  quotients 
of  sigma-funetions,  which  may  be  called 
multiplicative  elliptic  functions.  In  the 
same  way  the  curve  on  the  sphere  about 
the  point  of  the  top,  which  may  be  called 
the  polhode,  is  a  multiplicative  elliptic 
function,  as  is  also  the  herpolhode. 

By  means  of  the  diagram  of  a  Riemann 
surface  on  a  sphere  the  functions  of  a, 
complex  t  Avere  represented,  and  the  de- 
termination of  this  surface  was  explained 
by  taking  a  system  of  spheres  with  por- 
tions of  this  surface  drawn  upon  each 
sphere. 

Poinsot  was  the  first  to  show  that  the  to|) 
moving  on  a  plane  leads  to  hyperelliptic 
functions,  but  in  the  dynamic  problem  in 
hand  Jacobi's  method  of  inversion  in- 
volves many  difficulties  of  calculation. 
Professor  Klein  closed  his  lectures  with  the 
introduction  of  the  expressions  for  the 
parameters  in  terms  of  the  automorphic 
prime  functions,  as  these  are  better 
adapted  to  the  purpose  of  inversion  than 
the  functions  of  Jacol)i. 

In  an  address  before  a  special  meeting 
of  the  American  Mathematical  Society, 
held  in  Princeton  on  Saturday,  October 
17,  Professor  Klein  continued  his  contri- 
bution to  the  subject  in  considering  the 
question  of  the  stability  of  the  sleeping 
top. 
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ARTICLES  UPON   PRINCETON  IN  THE 
PERIODICALS. 


The^Sesquicentennial  Celebration  in  Oc- 
tober succeeded  in  holding  a  very  con- 
siderable share  of  jinblic  attention,  not- 
withstanding the  fact  that  the  Presidential 
campaign  was  then  nearing  its  culmina- 
tion. The  daily  press  throughout  the 
country  devoted  much  of  its  space  to  the 
proceedings  in  Princeton,  and  the  notable 
address  of  President  Cleveland  invested 
the  occasion  with  a  truly  national  im- 
portance. In  addition  to  these  daily  re- 
ports the  magazines  and  the  weekly 
papers  contained  a  number  of  articles  re- 
lating to  Princeton.  Some  six  of  the 
more  important  of  these  articles  will  be 
bi'iefly  mentioned  here. 

Harpei-^s  Wccklij,  under  date  of  October 
24,  printed  an  article  entitled  "  The  Prince- 
ton Celebration,"  and  written  by  Prof 
William  M.  Sloane.  In  this  article  the 
early  histor}'  of  Princeton  is  traced,  and 
particularly  the  strong  political  influence 
exerted  by  its  founders  and  its  early  grad- 
uates. This  bit  of  history  is  followed  by 
a  delineation  of  the  educational  policy  of 
Princeton,  and  its  bearings  upon  the  moot 
questions  in  higher  and  professional  edu- 
cation. The  sketch  closes  with  an  outline 
of  the  lectures  which  preceded  the  cele- 
bration and  with  an  exposition  of  the 
program  of  events  that  marked  th'e  cele- 
bration itself.  The  accompanying  illus- 
trations, especially  the  one  of  the  illumi- 
nation of  Nassau  Hall,  were  happily  con- 
ceived and  executed. 

In  the  Outloolc  for  October  31  there  ap- 
peared over  the  signature  of  Dr.  Henry 
van  Dyke  a  contribution  headed  "  Prince- 
ton, 1746-1896."  Dr.  van  Dyke  traces  the 
origin  of  the  College  to  the  "  Great  Awak- 
ening" in  the  first  half  of  the  last  century, 
and  to  the  stimulus  which  that  religious 
movement  imparted  to  the  education  ot 
the  clergy.  The  formative  work  of  Prince- 
ton men  in  the  Constitutional  Convention 


is  next  described,  after  which  the  signifi- 
cance of  the  pioneer  educational  work  of 
Princeton  in  founding  new  colleges  prior 
to.  1810  is  set  forth.  The  article  then  pro- 
ceeds to  an  analysis  of  the  results  of  the 
administration  of  Dr.  McCosh,  and  con- 
cludes with  depicting  the  character  of  our 
voluntary  student  organizations,  such  as 
the  Halls  and  the  Philadelphian  Society, 
in  whose  constitution  Dr.  van  Dyke 
thinks  the  true  inwardness  of  our  college 
life  is  best  revealed. 

The  Critic  of  October  24  published  an 
article  by  Professor  Winthrop  M.  Dan- 
iels upon  "  Princeton  Traditions  and  Ten- 
dencies." The  intellectual  life  of  Prince- 
ton is  represented  as  characterized  by  three 
dominant  modes  of  thinking — the  politi- 
cal, the  theological  and  the  philosophical. 
The  first  era  extended  from  Witherspoon's 
accession  down  to  the  beginning  of  the 
present  centur}- ;  the  second  down  to  the 
advent  of  Dr.  McCosh  in  1868,  and  the 
third  is  that  which  prevails  at  present. 
The  present  leanings  of  the  various  depart- 
ments of  study  are  also  portrayed. 

To  the  Forum  for  October  Professor  John 
Grier  Hibben  contributes  a  paper  on 
"Princeton  College  and  Patriotism."  In 
this  contribution  the  early  political  strug- 
gles of  Princeton  men  are  traced  in  the 
Mecklenburg  Declaration  of  Independence, 
in  the  Revolutionary  struggle,  in  the  Con- 
stitutional Convention  and  in  the  Civil 
War.  The  number  of  our  alumni  who 
attained  civil  eminence  is  detailed,  and  a 
very  imposing  list  it  makes.  The  recent 
sesquicentennial  oration  of  Professor 
Woodrow  Wilson  appeared  in  the  last 
number  of  the  Forum. 

The  October  number  of  the  Review  of 
Reviews  had  an  article  by  Professor 
Daniels  on  "  Princeton  After  One  Hun- 
dred and  Fifty  Years."  This  article 
is  devoted  largely  to  an  exposition  of  the 
expansion  of  the  College,  and  of  Princeton's 
educational  system,  in  both  graduate  and 
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undergraduate  departments.  It  touches 
also  upon  the  administration  of  discipline, 
and  concludes  with  a  consideration  of  the 
prospects  for  the  development  of  Princeton 
University. 

LORD  KELVIN'S  JUBILEE. 

The  celebration  of  the  fiftieth  anniver- 
sary of  Lord  Kelvin's  appointment  as  a 
professor  in  the  University  of  Glasgow  was 
in  every  way  a  most  impressive  academic 
affair.  The  most  distinguished  scientific 
men  on  both  sides  of  the  Atlantic  were 
gathered  together  to  pay  honor  to  the 
great  physicist,  and  perhaps  the  most  in- 
teresting part  of  the  whole  function  was 
the  great  modesty  and  simplicity  of  Lord 
Kelvin  in  the  midst  of  the  brilliant  com- 
pany that  had  come  together  to  do  him 
honor. 

The  ceremonies  lasted  through  two  days 
and  were  of  a  very  simple  and  dignified 
character.  On  the  evening  of  the  first  day 
there  was  a  reception  held  in  the  Univer- 
sity building,  at  which,  not  only  all  stran- 
gers, but  all  of  Lord  Kelvin's  friends  and 
admirers  in  Great  Britain,  had  an  oppor- 
tunity to  pay  their  respects  to  liim  in  a 
gracious  and  thoroughly  informal  wa3^ 
In  one  of  the  rooms  of  the  University 
all  of  Lord  Kelvin's  inventions  were  set 
out  upon  a  portentously  long  table,  and  one 
of  the  interesting  incidents  of  the  evening 
was  Lord  Kelvin's  reception  of  telegraphic 
congratulations,  sent  practically  round  the 
world  by  means  of  one  of  his  own  useful 
inventions.  It  was  diSicult  to  realize  at 
sight  of  so  many  admirable  instruments 
of  practical  use  that  Lord  Kelvin  was  even 
more  distinguished  in  the  history  of  theory 
than  in  the  history  of  invention. 

On  the  morning  of  the  second  day  there 
were  exercises  in  the  public  hall  of  the 
University  at  which  appropriate  addresses 
were  made— one  of  them  by  Lord  Kelvin 
himself — and  at  which  the  congratulatory 
addresses  of  the  various  universities  and 


learned  societies  represented  at  the  celebra- 
tion were  presented  to  him  by  the  dis- 
tinguished men  delegated  for  the  purpose. 
Each  delegate  spoke  a  few  words  of  ap- 
preciation as  he  presented  the  address  with 
which  he  was  entrusted  and  then  shook 
hands  with  Lord  Kelvin  and  made  way 
for  the  next  delegate.  On  this  occasion, 
also,  eight  or  ten  honorary  degrees  were 
conferred  upon  some  of  the  most  distin- 
guished men  of  science  present,  among 
others  upon  Professor  Simon  Newcomb  of 
Johns  Hopkins  University.  After  these 
morning  exercises  the  dele^^ates  were  pho- 
tographed in  a  group  at  the  main  door  of 
entrance  to  the  University  building.  Lord 
Kelvin  sitting  in  their  midst,  with  Lady 
Kelvin  standing  directly  beside  him. 

In  the  evening  of  the  same  day  the 
corporation  of  the  city  of  Glasgow  gave  a 
public  banquet  to  Lord  Kelvin,  in  all 
respects  a  most  brilliant  affair,  and  en- 
livened by  speeches  which  were  more  than 
ordinarily  pointed  and  interesting.  Lord 
Kelvin  himself  spoke  again  in  response  to 
the  toast  of  his  health,  and,  by  way  of 
expressing  his  own  feelings  with  regard  to 
the  whole  celebration,  confessed  a  sense  of 
failure  rather  than  success,  such  as  only  a 
really  great  and  simple  man  could  have 
afforded  to  utter  under  such  circmnstances. 

The  last  feature  of  the  celebration  was  a 
sail  to*  the  Kyles  of  Bute  for  the  purpose  of 
affording  the  delegates  an  opportunity  of 
seeing  the  most  beautiful  features  of  the 
region  with  which  Lord  Kelvin's  life  had 
been  identified. 

The  celebration,  as  a  whole,  was  worthy 
of  the  great  University  which  undertook 
it  and  of  the  reputation  of  Lord  Kelvin. 

Principal  Caird  was,  to  the  universal 
regret,  prevented  from  being  present  by 
serious  ill-health,  and  one  of  the  singular 
consequences  of  his  absence  was  that  Lord 
Kelvin  himself,  as  the  senior  professor, 
conferred  the  honorary  degrees  at  the  pub- 
lic exercises  by  designation  of  the  Univer- 
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sity  law.  Occasion  was  taken  to  confer  a 
degree  upon  Lord  Kelvin,  and  that  degree 
had,  under  the  circumstances,  to  be  con- 
ferred by  the  professor  second  in  seniority. 

No  one  who  had  the  good  fortune  to  be 
present  can  easily  forget  the  hospitality  of 
the  University,  or  the  unique  personal 
interest  of  the  occasion. 

The  following   is  the  address   sent  by 

Princeton  University  and  delivered  through 

the  hands  of  Professor  Woodrow  Wilson  : 

To  John  Caird,  Principal  and  Vice-Chancel- 

lor  of  the   University.      Sir  James  Bell, 

Lord  Provost  of  Glasgow  : 

The  faculty  of  Princeton  University  de- 
sire to  express  to  you  their  hearty  con- 
gratulations on  the  occasion  of  the  Jubilee 
of  your  most  eminent  Professor  and  Citi- 
zen, Lord  Kelvin. 

We  cannot  here  recount  all  his  arduous 
labors  in  Science  nor  his  many  services  in 
behalf  of  humanity  ;  we  are  not  unaware, 
however,  that  he  has  explored  the  entire 
domain  of  Physical  Science  and  illustrated 
its  several  provinces  by  the  light  of  his 
genius.  Mechanics,  Molecular  Physics 
and  the  Physics  of  the  Ether  have  been 
essentially  re.'brmed  and  enriched  by  him. 
Preeminent  in  his  power  of  penetration 
and  unrivalled  in  his  skilful  employment 
of  mathematics  as  a  means  of  investiga- 
tion, he  has  rightlully  come  to  a  foremost 
place  in  the  ranks  of  scientific  men.  Nor 
is  this  all  the  man  has  achieved  whom  we 
delight  to  join  with  you  in  honoring.  In 
every  laboratory  where  Science  is  pros- 
ecuted instruments  of  precision  which  his 
genius  has  devised  are  familiar  appliances 
and  are  indispensable.  To  him  the  world 
largely  owes  the  fact  that  we  can  outstrip 
time  and  annihilate  space  in  our  greetings 
across  the  seas. 

But  more,  and  better  than  all  else,  you 
have  in  Lord  Kelvin  a  shining  example  of 
a  noble  nature  and  of  a  kindly  heart.  We 
should  be  untrue  to  ourselves  did  we  not 
invoke  the  blessing  of  Heaven  to  the  end 


that,  with  health  restored,  he  may  long 
continue  to  abide  with  you,  adding  new 
lustre  to  your  ancient  University. 

Francis  L.  Patton. 
Princeton,  New  Jersey,  May,  1896. 


PURIFICATION    OF    WATER    BY     DIS- 
TILLATION. 

By   G.  A.  HULETT. 

Ordinarj^  distilled  water  suffices  for  al- 
most all  analytical  purposes,  but  for  atom- 
ic weight  work  and  many  operations  in 
physics,  water  of  a  higher  degi'ee  of  purity 
is  required.  There  seems  to  be  little  defi- 
nite information  as  to  apj^aratus  and 
methods.  Stas  distilled  his  water  from 
an  alkaline  solution  of  potassium  perman- 
ganate after  rejecting  2V)  but  still  found 
ammonia.  After  distilling  fi-om  potas- 
sium bisulphate  and  condensing  in  a  plat- 
inum condenser  he  finds  it  wholly  free 
from  organic  and  mineral  matter.  Kohl- 
rausch*,  in  preparing  pure  water,  used  po- 
tassium permanganate,  potassium  hydrox- 
ide and  potassium  bisulphate,  in  order  to 
get  rid  of  organic  matter,  volatile  acids 
and  ammonia ;  while  Nernstf  suggests  puri- 
fying water  by  recrystallization. 

In  the  present  investigation  the  appar- 
atus used  possesses  some  points  of  advan- 
tage over  that  ordinarily  employed.  The 
condenser  is  a  platinum  tube  19  mm.  in 
diameter,  and  about  60  cm.  long.  At 
the  lower  end  the  tube  is  contracted  to  5 
mm.  diameter,  and  bent  so  as  to  pass 
into  the  neck  of  the  receiving  flask,  thus 
preventing  the  distillate  from  coming  in 
contact  with  the  air  about  the  still.  This 
platinum  condenser  is  provided  with  a 
short  glass  cooler,  leaving  about  20  cm.  of 
the  upper  end  free.  About  15  cm.  of  the 
free  end  extends  into  the  neck  of  a  4diter 
retort,  and  the  space  between  the  plati- 
num and  glass  is  packed  Avith  asbestos. 
By  this  arrangement  only  the  ivater  which 

♦I'ogg.  AA,  Eig.  Bd.  8  p.  4. 
tWled.  Aun.  44,583  note. 
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is  condensed  in  the  platin  um  tube  is  collected, 
while  the  water  which  condenses  in  the 
neck  of  the  retort  drips  out  at  the  asbestos 
packing. 

When  there  were  more  than  two  liters 
of  the  liquid  to  distil  it  was  found  con- 
venient to  sii^hon  water  into  the  retort  as 
fast  as  it  distilled.  If  it  was  necessary  to 
reject  the  first  portion  of  the  distillate  the 
larger  portion,  in  a  glass  flask,  can  be 
boiled  the  desired  length  of  time  before 
the  siphon  is  started.  With  this  arrange- 
ment it  is  possible  to  distil  large  quanti- 
ties of  water  and  the  apparatus  needs  no 
attention  for  hours  at  a  time. 

The  most  simple  and  delicate  test  for  the 
purity  of  water  is  its  electrical  conductiv- 
ity, which  can  be  determined  by  the 
method  employed  by  Kohlrausch.  The 
cell  was  of  the  single  bottle  form,  and  the 
electrodes  were  each  25  cms.  They  had 
the  form  of  concentric  cylinders  three  nun. 
apart,  and  held  in  place  by  little  pieces  of 
glass  fused  to  the  lower  ends.  The  resist- 
ance capacity  of  this  cell  was  determined 
by  comparing  it  Avith  another  of  known 
resistance  capacity,  and  also  by  using 
a  xt5-Vt5"  normal  sodium-chloride  solution. 
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.78 

Its  value  was  found  to  be  1148.10 — 10. 
Repeated  determination  showed  an  exper- 
imental error  of  0.5%.  This  cell  gave  a 
very  sharp  telephone  mininmm  when  used 
with  pure  water. 

In  general  2  liters  of  the  water  to  be  in- 
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vestigated  were  put  into  the  retort,  and  the 
distillate  collected  in  100  c.c.  flasks,  so 
that  successive  portions  of  the  distillate 
could  be  tested.  The  first  water  investi- 
gated was  from  a  surface  well  and  an 
analysis  by  Mr.  McLauchlan  showed  it  to 
be  unfit  for  drinking  purposes.  Two  liters 
of  this  water  were  distilled,  and  the  suc- 
cessive portions  of  the  distillate  gave  the 
conductivities  indicated  in  column  1  of  the 
table,  p.  96.  It  appears  that  after  \  has 
been  distilled  over,  the  remainder  is  quite 
good  water.  Following  this  suggestion 
and  using  the  continuous  distillation,  15 
liters  of  water  were  obtained  with  a  con- 
ductivity K  X  10'°  =  3.3.  This  water  was 
then  made  distincitly  purple  with  potas- 
sium permanganate,  and  after  standing 
two  days  was  acidulated  with  75  cubic 
cm.  of  sulphuric  acid,  and  carefully  redis- 
tilled. Finally  2000  c.  c.  were  treated 
with  50  c.  c.  of  a  saturated  solution  of  ba- 
rium hydroxide,  and  again  distilled.  The 
conductivity  for  the  successive  portions  of 
this  final  distillate  are  shown  in  column  2. 
It  is  to  be  observed  that  the  conductivity 
of  the  successive  portions  of  the  distillate 
decreases  rapidly  and  after  about  25  %>  of 
the  water  has  been  distilled  it  reaches  the 
value  Kx  10'°  =  0.77,  where  it  remains 
practically  constant  during  the  remainder 
of  the  distillation.  It  is  to  be  further  ob- 
served that  the  distillation  may  be  contin- 
ued without  affecting  the  quality  of  the 
distillate  until  only  about  100  c.c.  of  the 
liquid  are  left  in  the  retort. 

A  second  series  of  observations  was 
made,  starting  with  distilled  water  used 
in  the  laboratory.  10  liters  of  this  was 
water  mixed  with  50  c.c.  of  a  saturated  so- 
lution of  potassium  bichromate  and  50 
cubic  c.  m.  of  sulphuric  acid,  were  allowed 
to  stand  several  days  and  then  distilled. 
(The  acid  solution  of  potassium  bichro- 
mate is  a  much  stronger  oxydizing  agent 
than  potassium  joermanganate,  and  seems 
to  boil  with  less  bumping.     Two  liters  of 


the  distillate  were  mixed  with  50  c.  c.  of 
the  barium  hydroxide  solution.  The  re- 
sults are  shown  in  column  No.  3  of  the 
table,  and  are  in  close  agreement  with 
those  in  No.  2.  It  thus  appears  that  the 
method  here  described  yields  distilled 
water  which  leaves  nothing  to  be  desired 
as  far  as  any  impurity  affecting  the  con- 
ductivity is  concerned.  It  needs  to  be 
added  that  repeated  distillations  of  this 
final  distillate  did  not  lead  to  any  reduc- 
tion of  the  conductivity  below  0.76.  Kohl- 
rausch  concludes  from  his  research  that 
the  best  water  distilled  in  the  air  has  a 
conductivity  of  0.70. 

Barium  hydroxide  is  a  strong  base,  and 
seems  to  be  an  admirable  reagent  for  re- 
taining the  carbon  dioxide  and  volatile 
acids.  The  results  show  no  indication  of 
barium  hydroxide  having  been  mechan- 
ically carried  over  during  the  distillation. 
To  further  test  this  point  2  liters  of  the 
best  water  with  50  cubic  3  c.c.  of  the  solu- 
tion of  barium  hydroxide  were  distilled  at 
a  slow  rate  until  the  distillate  showed  a 
conductivity  K  x  10'"^0.76,  and  then  the 
rate  of  distillation  was  gradually  increased 
until  it  was  17  c.c.  per  minute.  The  re- 
sults are  found  in  column  4.  Comparing 
these  results  with  those  in  2  and  3,  it 
appears  that  the  quality  of  the  water  is 
independent  of  the  rate  of  distillation,  when 
barium  hydroxide  is  employed  to  fix  the 
acid.  Even  the  last  100  cubic  3  c.c.  gave 
a  conductivity  of  K  X  10'°^0,87,  leaving 
only  55  c.c.  in  the  retort. 

With  sulphuric  acid,  however,  the  case 
is  altogether  different,  as  appears  from  the 
following  series  of  observations:  Two 
liters  of  water,  conductivity  of  K  x  10'°= 
0.80,  and  50  cubic  3  c.c.  of  sulphuric  acid 
were  slowly  distilled.  All  portions  of  the 
distillate  gave  high  conductivities,  as  shown 
in  column  5.  A  portion  of  the  distillate 
was  concentrated,  and  when  tested  with 
barium  chloride,  showed  sulphuric  acid. 
An  inspection  of  these  irregular  results 
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suggests  that  some  of  the  liquid  in  the 
retort  was  mechanically  carried  over.  But 
as  all  portions  of  the  distillate  show  a  con- 
ductivity markedly  above  that  of  the  water 
employed  (0.80)  it  raises  the  question 
whether  some  sulphuric  acid  does  not 
distil  over  with  the  water  ?  In  order  to 
test  the  quality  of  water  to  be  had  by  the 
method  of  continuous  distillation  5  liters 
of  the  distillate  from  potassium  bichro- 
mate and  sulphuric  acid  were  divided  be- 
tween the  retort  and  a  3-liter  glass  flask, 
from  which  it  could  be  slowly  siphoned 
into  the  retort.  After  rejecting  the  first 
400  c.c.  of  the  distillate,  during  which 
time  the  water  in  the  flask  was  also  boiled, 
the  siphon  was  started  and  two  liters 
of  the  distillate  collected.  The  sample 
showed  Kx  10"'  =  0.87.  The  next  hter 
gave  0.78.  Then  successive  hundred  dis- 
tillations gave  respectively :  0.76,  0.80  and 
0.87,  leaving  but  100  c.c.  in  the  retort.  It 
is  possible  that  a  tin  tube  of  the  same 
construction  would  answer  for  water. 
According  to  A.  C.  McGregory,  a  con- 
denser of  good  glass  answers  every  pur- 
pose. 

[Juurnal  of  Chemical  Physics,  Sept.,  1896.] 


SUMMARY       OF       ARTICLES     BY     MR. 
ERNEST    LUDLOW    BOGART. 


Mr.  Bogart,  sometime  South  East  Club 
University  Fellow  in  Social  Science,  has 
recently  published  summaries  of  two  re- 
searches which  he  prosecuted  this  last 
year  in  Princeton.  The  first  of  these 
papers  was  read  last  winter  before  the 
Politics  Club  of  the  University,  and  has 
recently  appeared  translated  into  German, 
in  the  October  number  of  Conrad's  Jahr- 
bucher  far  Nationaloekonovde  und  Statidik. 
The  article  in  question  is  entitled  Die 
Entstehung  und  Bedeutung  der  Vulkspariei 
in  den  Vereinigten  Staaten.  The  origin  of 
the  Populist  party  is  historically  traced  to 


its  root  in  the  Farmers'  Alliance.  Its 
growth  is  explained  by  the  consolidation 
of  agricultural  interests  with  industrial 
organizations  of  artisans.  The  platform 
of  the  new  party  is  dissected  and  ex- 
plained, with  especial  reference  to  the 
subjects  of  taxation,  trusts  and  finance. 
The  ultimate  reason  for  the  rapid  exten- 
sion of  the  power  of  the  Populist  party  is 
ascribed  to  the  prevalence  of  agricultural 
discontent,  itself  mainly  the  outcome  of 
the  fall  in  the  world's  price  of  cereals. 
The  paper  closes  with  an  outline  of  the 
political  status  of  the  Populists  prior  to 
the  late  election,  the  result  of  which  is 
accurately  predicted. 

The  second  paper  entitled  "  Financial 
Procedure  in  the  State  Legislatures  "  ap- 
peared in  the  Sejitember  number  of  the 
Annals  of  the  American  Academy  aj  Political 
and  Social  Science.  This  article  is  in  real- 
ity but  an  abstract  of  a  larger  work  which 
is  the  basis  of  Mr.  Bogarts  projected  thesis 
for  the  degree  of  Doctor  of  Philosophy  in 
the  University  of  Halle,  Germany.  This 
study  was  based  upon  a  comparison  of 
the  parliamentary  processes  in  vogue  in 
our  commonwealth  legislatures  in  raising 
revenue  and  appropriating  the  same  to 
various  public  purposes.  The  data  upon 
which  Mr.  Bogart  bases  his  conclusions 
were  obtained  first,  from  a  careful  and 
comprehensive  study  of  all  the  statutes  of 
all  the  States  bearing  upon  this  subject, 
and  second,  from  special  inquiries  directed 
to  the  heads  of  the  finance  departments 
of  the  States.  The  inquiry  very  properly 
excludes  questions  of  State  or  local  tax- 
ation, or  administrative  problems  con- 
nected therewith,  and  confines  itself  to  the 
study  of  committee  government  in  matters 
of  State  finance.  The  article  in  question 
is  supplemented  by  a  number  of  tables 
which  present  in  convenient  shape  the 
usages  of  the  various  States  in  the  matter 
of  revenue  lesislation. 
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THE  SESQUICENTENNIAL  MEMORIAL 
MEDAL. 


At  a  meeting  of  the  Sesquicentennial 
Celebration  Committee  held  in  February, 
1895,  it  was  decided  to  issue  a  memorial 
medal.  Accordingly  the  work  was  put  in 
the  hands  of  Mr.  Thomas  Shields  Clarke, 
of  the  class  of  1882,  to  make  a  series  of 
studies  of  Nassau  Hall,  which  it  was  de- 
cided was  to  form  the  subject  for  the  face 
of  the  medal.  It  was  resolved  that  a  Latin 
inscription  should  be  placed  on  the  back 
of  the  medal.  Mr.  Clarke  completed  his 
clay  model,  of  nearly  eleven  inches  in 
diameter,  and  from  it  made  a  plaster  cast, 
which  was  then  sent  to  the  United  States 
Mint  in  Philadelphia  and  reduced  on  a 
pair  of  dies  three  inches  in  diameter,  under 
the  superintendence  of  Mr.  Charles  E. 
Barber,  of  the  engraving  department  of 
the  Mint.  Two  proof  medals  were  then 
struck  in  bronze  and  proved  entirely  sat- 


isfactory. The  medals  were  then  struck 
off,  one  copy  in  pure  gold,  thirty  copies  in 
silver  and  five  hundred  copies  in  bronze. 
The  Mint  also  arranged  for  making  cases 
for  the  medals.  Each  case  was  nearly  five 
inches  square  and  was  lined  on  the  inside 
with  black  velvet  with  a  touch  of  orange 
velvet  edging.  The  Latin  inscription  on 
the  back  together  with  the  words  on  the 
face  is  so  arranged  as  to  bring  in  the  Col- 
lege of  New  Jersey,  Nassau  Hall,  Prince- 
ton University,  the  date  1896  and  the 
statement  of  the  change  of  title.  The  let- 
tering is  done  in  capitals  of  the  Augustan 
period.     Translated  into  English  it  reads  : 

''  What  was  once  the  College  of  New 
Jersey,  now  fulfils  one  hundred  and  fifty 
years,  and  as  Princeton  University  beholds 
a  new  age." 

Above  the  inscription  is  placed,  in  a 
Roman  bracket,  the  earliest  motto  of 
Princeton  :     "  Dei  sub  numine  viget." 


REVIEWS  OF  BOOKS. 


American  Meditative  Lyrics.  Bi/  Theodore 
W.  Hunt,  Ph.D.,  Litt.D.,  Professor  of 
English  in  Princeton  University,  pp.  205. 
E.  B.  Treat,  New  York,  1896.  ' 

The  purpose  of  this  little  volume,  Pro- 
fessor Hunt  says  in  his  preface,  is  "to  dis- 
cuss American  lyrical  verse  with  exclusive 
reference  to  its  meditative  quality  as  dis- 
tinct from  any  otlier  features  it  may  pre- 
sent in  the  line  of  a  more  objective  and 
secular  type  of  poetry."  In  an  intro- 
ductory chapter  on  the  Spiritual  Element 
in  poetry  the  author  defines  the  quality 
which  he  means  to  designate  specially  by 
the  term  meditative.  It  is  the  thoughtful 
and  serious  expression  of  the  ethical  and 
Bpiritual  element  in  nature  and  human 
experience,  that  quality  which  relates  the 
lyrical  form  of  poetry  so  closely  to  the 
expression  of  the  deeper  religious  senti- 
ments and  convictions  of  the  human  spirit. 


Professor  Hunt  singles  out  the  lyric  as  the 
most  characteristic  product  of  American 
poetic  genius.  He  says:  "It  is  in  this 
special  province  of  lyrical  verse  that  our 
American  literature  finds  its  most  attrac- 
tive and  fruitful  field,  so  that  it  would  be 
difficult  to  collect  a  richer  anthology  of 
the  idyllic  order  than  that  given  us  in  any 
well-selected  I^yrica  Americana,  while  it  is 
from  this  side  of  verse,  mostly  all,  that  the 
compass  and  excellence  of  our  poetic  pro- 
duct are  to  be  j  udged."  On  the  question  of 
the  relative  merit  of  the  lyric  form,  he 
says,  the  epic  may  surpass  it  in  majesty  of 
movement  and  a  corresponding  dignity 
and  grandeur  of  effect,  and  the  dramatic 
may  surpass  it  on  its  tragic  side  in  a 
sublime  seriousness  of  manner  or  a  bold 
and  startling  revelation  of  human  sin  and 
struggle,  but  neither  of  them  is  compara- 
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ble  to  it  in  that  sweet  and  gracious  in- 
fluence it  exerts  ov^er  all  human  faculties 
and  human  feelinji,s,  in  that  subdued  and 
softening  iniin-essiveness  of  which  the  rest- 
less spirit  of  humanity  is  in  such  urgent 
need." 

The  conspicuous  quality  of  the  medi- 
tative lyric  is,  he  says,  "  its  reflective  tone 
and  temper,  that  quiet  and  pensive  order 
of  verse  which  arises  from  the  poet's  un- 
disturbed communings  on  God  and  man 
and  human  life  and  destiny  and  appeals 
directly  and  i^rofoundly  to  the  most  in- 
tense experience  of  the  reader."  This 
meditative  and  spiritual  type  of  the  lyric  as 
it  manifests  itself  in  our  literature  is  the 
topic  of  Professor  Hunt's  book.  He  selects 
as  its  most  conspicuous  producers  such 
names  as  Bryant,  Longfellow,  Emerson, 
Whittier,  Poe,  Bayard  Taylor,  Lowell, 
Holmes,  and  among  the  female  poets  Mrs. 
Stowe,  to  each  of  whom  he  devotes  a 
chapter  and  points  out  the  meditative 
quality  of  their  lyrical  productions. 

It  is  impossible,  in  the  limits  which 
must  be  oliserved  here,  to  follow  Professor 
Hunt's  characterization  into  detail.  He 
finds  in  Bryant,  especially  in  his  forest 
hymns  and  elegies,  a  "  rare  combination  of 
epic  majesty  and  lyric  tenderness,  with 
impressive  ethical  teaching,  indicating  his 
dominating  purpose  to  use  his  poetic  gift 
for  the  ennobling  of  the  moral  nature  of 
man."  In  Longfellow,  the  most  perfect  of 
born  American  bards,  he  finds  the  charac- 
teristic lyrical  qualities  to  be  perfection  of 
poetic  form,  unatiected  simplicity  of  moral 
and  spiritual  teaching,  together  with  the 
natural  expression  of  the  friendliness  of  a 
good  man,  and  the  restful  quality  of  his 
verse.  In  Emerson  we  find  the  same 
restful  serenity  of  spirit.  But  Emerson 
carries  the  Hebraic  element  of  sublimity 
to  its  highest  le\el.  He  is  a  spiritual  op- 
timist, finding,  like  Wordsworth,  a  divine 
presence  everywhere,  and  verging  on  a 
pantheistic  conception  of  nature  and  man. 


He  calls  himself  a  Christian  Theist.  Pro- 
fessor Hunt  characterizes  his  verse  as 
Christianl}'  theistic,  and  styles  him  "  the 
real  poet  preacher  of  his  time,  'apjiro- 
bated  '  to  the  ministry  of  right  and  truth." 
The  meditative  quality  is  found  in  Poe, 
though  in  a  more  intense  and  passionate 
form.  Notwithstanding  its  laorbidness,  the 
dominating  quality  of  Poe's  lyrics  is  a  cry 
for  light  and  help  while  his  lil'e  is  plung- 
ing deeper  into  the  darkness.  Professor 
Hunt  emphasises  the  purity  of  Poe's 
verse,  it  remaining  in  its  spiritual  quality, 
untainted  by  the  evil  of  his  life.  In  his 
perpetual  unrest,  and  his  inability  to  reach 
any  solution  of  the  great  problems  that 
are  vexing  his  life,  he  is  characterized  as 
the  Arthur  Hugh  Clough  of  American 
verse. 

Whittier  is  the  "  Hebrew  Prophet,"  the 
"  Prophet  bard,"  the  "  Herniit  thrush  "  of 
our  American  song.  In  the  clearness  and 
trueness  with  which  he  voices  right  and 
duty,  he  is  the  poet  of  conscience.  The 
author  calls  attention  to  the  domesticity 
or  homeness  of  W'hittier's  verse,  compar- 
ing it  in  this  respect  with  Burns's  "  Cotter's 
Saturday  Night "  or  Allen  Ramsey's  "  Gen- 
tle Shepherd."  Lowell,  "  our  New  Theo- 
critus," is  characterized  especially  in  his 
lyrics  by  the  meditative  tone  and  quality 
which,  in  his  case,  shows  itself  in  a  more 
distinctively  scholarly  and  cultured  tone 
than  in  any  of  his  contemporaries. 
Holmes  dis])lays  the  least  of  this  quality, 
but  it  is  distinctively  jDresent  in  his  verse. 
He  is  a  ''  poet  of  man  and  human  life." 
The  great  characteristic  of  his  poetry  as 
meditative,  is  its  "  mental  and  moral  whole- 
someness ;  its  soundness,  sanity  and  good 
sense;  its  conspicuous  ireedom  i'rom  the 
morose,  ascetic  and  revolting,  and  from 
those  one-sided  and  hence  defective  views 
which  mar  the  writing  of  so  many  gifted 
authors  in  modern  prose  and  verse." 

Comparing  Lowell  and  Hohnes  with 
their  older  contemporaries,  Professor  Hunt 
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sajj-s :  "  Lowell  and  Holmes  are  less  con- 
templative than  the  others,  both  in  their 
personality  and  poetry,  and  Holmes  the 
least  of  all.  There  is  a  spiritual  fineness 
in  Emerson  not  found  in  any  of  them,  as 
there  is  a  sweetness  of  temper  in  Whittier 
nowhere  else  discernible.  If  we  may  so 
express  it,  the  meditative  type  of  Holmes 
is  that  of  a  thoughtful  man  of  the  world 
as  compared  with  the  more  introspective 
type  of  such  a  poet  as  Longfellow,  while 
Lowell  may  fitly  be  called  the  scholarly 
observer  of  the  morals  and  manners  of 
men.  His  reflections  are  from  the  stand- 
point of  educated  sense  and  taste,  and 
always  presented  in  attractive  form.  He 
is,  by  way  of  excellence,  the  cultured 
thinker,  never  forgetting  in  his  musings 
and  moralizings  that  he  is  a  man  of  letters 
at  his  study  window." 

Mrs.  Stowe's  right  to  a  place  in  such 
distinguished  company  rests  mainly  on 
her  uplifting  devotional  lyrics.  She  is 
selected  as  a  representative  of  a  class  of 
poetesses  who  have  enriched  our  lyrical 
poetry  with  some  of  its  best  examples. 
Among  the  hiter  lyrical  writers  the  names 
of  Lanier,  Aldrich  and  Stedman  are  dis- 
tinguished, and  to  the  last  named  an  ap- 
preciative and  deserved  tribute  is  i)aid. 

Professor  Hunt  says,  in  closing,  of  our 
literature,  that  "  no  literature  of  note  has 
a  richer  record  of  lyric  verse  within  the 
compass  of  a  century,  while  no  element 
of  our  developing  poetic  life  is  fuller  of 
promise  than  this  as  to  the  excellence  and 
permanence  of  our  literary  work.  Ameri- 
can literature  has  few  great  poets  and  few 
great  poems.  It  has,  however,  a  large 
amount  of  poetry  that  is  thoroughly  good 
— characterized  by  faith  in  God  and  faith 
in  man,  by  faith  in  truth  and  right  and 
love  and  spiritual  law,  and  ministrant 
thereby  to  human  life  in  its  daily  and 
deepest  needs." 

Notable  features  of  Professor  Hunt's 
book  are  the  breadth  and  catholicity  of 


its  spirit,  shown  especially  in  the  treat- 
ment of  such  writers  as  Emerson  and  Pee; 
the  sureness  and  fineness  of  its  literary 
judgments;  the  emphasis  it  places  on  the 
higher  literary  motives  and  the  spiritual 
and  ethical  elements  in  poetry,  and  finally 
its  style,  which  is  a  good  model  of  what 
an  academic  composition  ought  to  be. 
A.  T.  Ormond. 


CoppEE  AND  Maupassant,  containing  Le 
Morceau  de  Pain,  Deux  Pitres,  Un  Vieux 
de  la  Vieille,  Les  Vices  du  Capitaine, 
Scenario,  La  Robe  Blanche,  Le  Rem- 
plagant,  Un  Enterrement  Dramatique, 
La  Vieille  Tunique,  La  Peur,  La  Main, 
Gargon,  un  Bock !  En  Voyage,  Appari- 
tion, Les  Idees  du  Colonel,  La  Parure, 
Tombouctou.  Edited  with  introduc- 
tions, notes,  and  bibliography  by  A. 
Guyot  Cameron,  Ph.D.,  Assistant  Pro- 
fessor of  French  in  the  Sheffield  Scien- 
tific School  of  Yale  University.  Henry 
Holt  &  Co.,  New  York. 

Prof.  Cameron  has  been  as  satisfactory 
again  this  time  in  his  choice  of  texts  as 
his  previous  publications  led  us  to  believe 
he  would  be.  In  the  restless  impatience 
of  a  changeful  republic,  short  tales  seem 
to  appeal  more  and  more  to  the  popular 
mind  in  France  and  in  the  United  States. 
Through  Daudet  French  stories  have  won 
for  themselves  a  place  in  American  class- 
rooms and  the  indications  are  that  their 
use  will  be  continued.  If  we  sometimes 
wish  for  the  ease  and  delicacy  of  "  Les 
Etoiles  "  or  of  other  gems  of  the  "  Lettres 
de  nion  Moulin  "  we  can  find  at  least  much 
of  their  artistic  touch  in  the  selections 
Prof.  Cameron  has  made  from  Coppee  and 
Maupassant.  Whether  with  the  pathetic, 
which  ajD pears  so  feelingly  in  "Les  Vices 
du  Capitaine  "  or  in  "  Le  Remplagant  "  or 
with  that  soft  twilight  tint  that  the  poet 
Coppee  so  well  knows  how  to  stamp  on 
his  prose  works,  Coppee  always  appeals  to 
the  finer  literary  minds  as  well  as  to  the 
people.  But  it  is  in  "  La  Robe  Blanche  " 
that  he  is  especially  at  home,  in  Paris,  in 
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his  favorite  "  Quartier  Latin."  He  finds 
there  a  never  failing  source  of  study ;  every 
street  and  corner  is  in  itself  a  picture  or  a 
poem  in  his  mind.  "  En  realite,"  he  says, 
la  vie  tout  entiere  d'un  observateur  ne 
suffirait  pas  pour  explorer  ti  fond  la  mon- 
strueuse  capitale,  dont  chaque  quartier, 
chaque  rue  mgme,  a  sa  physionomie  per- 
sonnelle,  son  charactere  original.  La  dif- 
ference des  types  qu'  on  y  rencontre  est  si 
tranchee  que  leur  deplacement  semble  im. 
possible.  Quelle  surprise  pour  le  flaneur 
s'il  voyait  un  coulissier  juif  des  environs 
de  la  Bourse  traverser  les  paisibles  cours 
de  I'Institut ! "  What  excites  simply  a 
little  curiosity  or  ridicule  in  the  narrow- 
minded  flaneur  would  add  interest  and 
variety  to  the  physionomie  personnelle  of  a 
street  scene  for  Coppee.  The  scenes  that  he 
depicts  are  not  those  that  would  have  touch- 
ed Maupassant.  In  "La  Robe  Blanche" 
he  does  not  seek  the  realistic  adjective  that 
would  have  distinguished  his  little  lame 
communicant  from  any  other  lame  com- 
municant in  the  world  as  Maupassant 
would  have  done.  The  picture  he  draws 
is  not  one  that  reminds  us  of  the  clear-cut 
portraits  of  Holbein  whose  brush,  Coppee 
says,  the  scene  would  have  tempted.  Cast- 
ing here  and  there  a  Dou-like  ray  of  feeling 
light  he  gives  the  whole  a  poetic  softness 
of  touch  so  characteristic  of  him  even 
when  depicting  the  most  sordid  corner  of 
the  often  seemingly  characterless  banlieue. 
And  then  in  that  well-chosen  tale,  the 
"  Enterrement  Dramatique,"  we  can  almost 
imagine  the  actors  passing  before  our  eyes 
as  they  pay  their  last  respects  to  the 
dead,  assuming  an  expression  partaking, 
at  the  same  time,  of  their  theatrical  role 
and  of  their  ideal  of  a  sincere  mourner. 

It  is  not  an  easy  task  to  choose  from 
Maupassant  stories  suitable  for  class-room 
reading,  and  happy  as  are  the  results  in 
this  case  we  are  not  quite  sure  that  many 
sensitive-minded  students  would  be  bene- 
fited by  the  superstitious  morbidness  that 


prevails  in  one  or  two  of  the  selections,  as, 
for  example,  in  the  "  Apparition."  If  it 
is  true  that  a  writer's  characters  represent 
the  society  with  which  he  is  most  sympa- 
thetic, none  of  us  would  care  to  be  intro- 
duced to  Maupassant's  circle.  We  regret  it 
all  the  more  because  it  is  from  one  of  the 
greatest  novelists  since  Balzac  that  we  are, 
at  least  in  part,  shut  off.  It  seems  to  me 
suggestive  when  we  consider  that  in  the 
so-called  Realistic  School  so  few  characters 
liave  been  produced  which  stand  the  test 
of  moral  responsibility  and  also  the  fact 
that  its  aim  is  to  describe  human  nature 
as  they  see  it,  pure  and  simple,  ignoring, 
as  far  as  possible,  the  motive  or  moral 
bearing  of  the  action.  Maupassant  might 
not  have  been  so  pessimistic  if  he  had 
given  less  attention  to  the  purely  material- 
istic and  more  to  the  psychological  pheno- 
mena underlying  the  scenes  he  depicts. 
His  pessimism  is  not  one  that  would  lead 
to  progress ;  with  no  consolation  in  the 
past  he  sees  hopeless  annihilating  death 
ahead,  and  that  "  terreur  constante  "  as  he 
terms  it  in  the  "Apparition"  very  fi-e- 
quently  guides  his  pen. 

However,  the  tales  in  this  edition  are 
quite  free  from  that  brutality  which  char- 
acterizes so  many  of  Maupassant's  works, 
and  with  the  force  and  tensity  of  the  mas- 
ter often  show  him  at  his  best.  With  the 
clear  and  comprehensive  lives  of  Copp6e, 
and  Maupassant  and  the  suggestive  notes 
with  which  he  enlightens  all  his  texts, 
Prof  Cameron  has  given  us  a  volume  well 
worthy  to  accompany  his  "  Contes  de 
Daudet." 

\V.  U.  Vreeland. 


Carlyle's  Essay  on  Robert  Burns.  Edi- 
ted by  Wilson  Farrand,  A.M.,  Newark, 
N.  J.  Longmans,  Green  &  Co.,  New 
York  and  London,  1896. 

Teachers  and  students  of  English  are 
well  aware  of  the  great  work  that  has  re- 
cently been  done  and  is  now  doing  in  the 
way  of  editing  our  English  classics  for  the 
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use  of  secondary  schools  in  preparing  their 
pupils  for  college.  In  the  efforts  that  have 
so  happily  resulted  in  establishing  a  sys- 
tem of  uniform  entrance  requirements  in 
English,  no  one  has  shown  a  more  ardent 
and  intelligent  interest  than  Mr.  Farrand, 
of  the  Newark  Academy.  It  is,  therefore, 
eminently  fitting  that  in  this  specific  work 
of  editing  our  best  prose  authors  and  poets, 
he  should  take  an  active  part,  as  he  has 
done. 

As  stated  in  the  preface,  the  editor's 
primary  aim  has  been  "to  introduce  the 
student  to  Carlyle  and  his  works  .  .  .  and, 
also,  to  awaken  an  interest  in  the  life  and 
songs  of  Burns." 

The  plan  or  method  of  the  editor  is  an 
admirable  one,  equally  adapted  to  the 
needs  of  the  teacher  and  the  student. 

By  way  of  introduction,  briefly  present- 
ing the  facts  as  to  Carlyle's  life,  writings 
and  influence,  and  as  to  the  Essay  on 
Burns  and  Burns  himself,  the  editor  adds 
practical  suggestions  for  teachers,  includ- 
ing a  valuable  bibliography,  specimen 
topics  for  written  exercises,  specimen  ex- 
amination questions  and  helpful  chrono- 
logical tables.  Then  follows  the  essay  on 
Burns,  to  whicli  is  added  the  closing  por- 
tion of  Carlyle's  "The  Hero  a  Man  of 
Letters,"  while  the  explanatory  notes  are 
sufficiently  full  to  meet  the  needs  of  the 
class-room. 

There  are  few,  if,  indeed,  any,  of  Carlyle's 
essays  in  which,  with  all  its  errors,  he  is 
more  decidedly  himself  as  a  man  and  a 
critic  than  in  the  Essay  on  Burns,  and  it 
would  be  well  for  modern  students,  whose 
only  conception  of  Carlyle  is  that  of  a 
self-appointed  and  pitiless  censor  of  men 
and  books  and  institutions,  to  read  with 
care  this  characteristic  study  of  the  in- 
genuous Scottish  bard. 

It  is  one  of  the  merits  of  Mr.  Farrand 's 
edition  that,  in  spite  of  what  some  readers 
might  regard  ?.s  an  undue  minuteness  of 
suggestion,  he  has  succeeded  in  allowing 


the  author  to  speak  for  himself  and  in  his 
own  way.  Carlyle  is  nothing  if  not  Car- 
lyle. The  condensation  of  the  material  at 
the  editor's  command  is  to  be  especially 
commended,  while  the  general  style  in 
which  the  subject  matter  is  presented  is 
clear  and  vigorous  and  distinctively  lite- 
rary. 

In  a  word,  the  edition  is  a  thoroughly 
good  one,  and  is  a  striking  illustration  of 
what  the  teachers  of  our  secondary  schools 
are  doing  for  the  cause  of  higher  English 
in  America. 

The  series  of  which  this  volume  is  one 
is,  moreover,  a  clear  indication  of  the 
manner  in  which  masters  and  professors 
are  working  together  in  modem  education 
for  the  securing  of  the  best  results. 

T.  W.  Hunt. 


The  series  of  College  Histories  of  Art, 
edited  by  Prof.  John  C.  Van  Dyke,  is 
now  complete  with  the  appearance  of 
the  History  of  Sculpture  which  Profes- 
sors Marquand  and  Frothingham  have 
prepared  in  collaboration. 
The   series  is  a  notable  one,  produced 
as  it  has  been  by  four  American  professors, 
who  stand  in  the  first  rank  of  authorities 
upon  their  various  subjects,  and  presents 
a  striking  contrast  to  the  numerous  Art 
histories  published  recently  in  Europe  in 
which  a  single  individual  addresses  him- 
self to  all  branches  of  art  in  one  or  two 
cumbrous   volumes   and  allows   national 
bias  to  effect  his  judgment  in  all  points 
where  the  art  of  his  own  country  is  con- 
cerned. 

The  History  of  Sculpture  is  designed 
as  a  text-book  for  the  use  of  classes  in  gen- 
eral courses  of  art  study  in  schools  and 
colleges.  The  volume  is  of  convenient  size 
and  form,  it  treats  of  the  progress  of  plas- 
tic art  through  six  thousand  years  of  his- 
tory from  the  sphinx  at  Gizeh  in  the 
Valley  of  the  Nile  to  the  present  time. 
No  country,  no  people  is  omitted  that 
lays   any   claim  to  an  historic   develop- 
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ment  in  the  art  of  sculpture  save  only 
Eastern  and  Southern  Asia,  the  Saracens 
and  the  prehistoric  serai-civilized  tribes  of 
our  own  hemisphere  and  these  for  good 
reasons  given  in  the  preface.  It  is  by  no 
means  an  easy  task  to  condense  the  entire 
history  of  an  important  branch  of  art  to 
text-book  form  under  a  single  cover  ex- 
cept by  treating  in  vague  outlines  the  more 
salient  features  of  each  period.  This  his- 
tory, however,  is  far  more  than  a  series  of 
sketches.  Style  after  style  is  given  a  full 
and  concise  description,  their. mutual  re- 
lations are  clearly  shown  and  all  are 
linked  together  in  hannonious  historical 
sequence. 

A  treatment  quite  similar  is  given  to 
each  period  or  style  throughout  the  book 
under  the  headings  of  conditions  Physi- 
cal, Political,  Religious,  etc.;  Subjects,  Mate- 
rials, Methods  and  Conventions  and  most 
important  of  all  Historical  Development. 
This  general  scheme  expands  or  contracts 
as  necessity  requires. 

The  sculpture  of  the  ancient  oriental 
civilizations  is  described  on  broad  lines,  the 
sculpture  of  a  period  being  treated  inextetiso 
rather  than  by  a  series  of  individual 
monuments. 

The  plastic  art  of  ancient  Egypt  is  nat- 
urally the  subject  of  the  introductory 
chapter.  Then  follows  the  sculpture  of 
Babylonia  and  Assyria.  The  authors,  prof- 
iting by  the  most  recent  researches  and 
discoveries  in  the  East,  have  placed  the  date 
of  the  earliest  remains  of  the  former  over  a 
thousand  years  earlier  than  other  histori- 
ans. The  antiquity  of  the  remains  found 
iit  Tello,  the  ancient  Lagash,  is  thus  made 
to  vie  with  that  of  the  art  of  the  Ancient 
Empire  in  Egypt.  Assyrian  sculpture  is 
shown  to  be  the  direct  offspring  of  the 
Bahylonian  with  many  important  char- 
acteristics of  its  own,  while  the  Persian  art 
is  described  as  representing  a  fusion  of 
Assyrian  with  Egyptian  and  even  early 
Asiatic  Greek  influences. 


The  productions  of  the  Hittites  and 
Phoenicians,  and  Cypriote  sculpture  are 
introduced  chiefly  in  connection  with  their 
influence  upon  other  styles,  particularly 
the  early  art  of  Q-reecc. 

Greek  sculpture  is  treated  with  admir- 
able breadth  according  to  schools,  though 
the  nior-e  famous  sculptors  come  in  for  a 
share  of  notice  and  individual  monuments 
are  more  or  less  minutely  described. 

A  brief  review  of  the  sculpture  of  pre- 
Roman  Italy, Italic  and  Etruscan, a  glance 
at  Romanized  Greek  art  and  the  decline  of 
plastic  art  during  early  Christian  and  By- 
zantine times  brings  us  to  the  middle  ages. 

Mediaeval  sculpture,  rising  in  Italy, 
makes  rapid  advance  in  Southern  France 
and  reaches  the  apogee  of  its  career  in  the 
13th  century  sculptures  of  the  He  de 
France.  The  art  of  sculpture  in  Northern 
France  greatly  beneflted  by  its  alliance  with 
the  art  of  architecture  under  the  Gothic 
period,  a  new  motive,  didactic  or  encyclope- 
dic, inspired  the  sculptor.  The  productions 
of  this  time,  though  in  no  sense  imitations, 
compare  favorably  in  many  respects 
with  the  developed  Greek  art  of  the  2nd 
half  of  the  5th  century,  B.  C. 

Under  the  Renaissance  the  palm  is 
awarded  to  Italy,  already  rich  in  borrowed 
or  imitated  classic  monuments.  A  host  of 
names  familiar  and  unfamiliar  with  hun- 
dreds of  well  known  monuments  are  men- 
tioned, their  interrelations  and  the  influ- 
ence upon  later  art  are  pointed  out. 

Outside  of  Italy  the  Renaissance  had  a 
rather  superficial  significance.  Great  mon- 
uments were  ])roduced  in  France,  Ger- 
many, England  and  Spain,  but  the  Italian 
influence  may  be  seen  in  most  of  them. 
The  sculpture  of  the  Revival  following 
and  imitating  classic  models  at  first  and 
growing  naturalistic  as  it  developed  be- 
came emotional  and  extravagant  at  its  end. 

Modern  sculpture  beginning  with  the 
lyth  century  returned  to  classic  simplicity 
and  has  vibrated  between  this  character  ori 
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the  one  hand  and  naturalism  and  realism 
on  the  other. 

The  history  closes  with  a  survey  of  the 
sculpture  of  the  century  in  the  various 
countries  of  Europe  and  in  America,  which 
being  almost  contemporary,  and  simply  a 
I'esult  of  past  experience,  cannot  be  his- 
torically   treated.      These     chapters     are 


scarcely  more  than  lists  of  the  more  prom- 
inent artists  and  their  chief  works. 

Well  chosen  and  significent  illustrations, 
mostly  from  photographs,  embellish  the 
volume  from  cover  to  cover.  These  serve 
not  only  to  make  the  book  attractive  for 
popular  reading  but  very  useful  as  a  book 
of  reference.  H.  C.  Btttler. 


ADVERTISEMENTS. 


THE  LIFE  OF 

JAMES   MCCOSH 

A  Record  Chiefly  Autobiographical 

EDITED  BY 

PROF.  WILLIAM  MILLIGAN  SLOANE 

ILLUSTRATED  WITH  PORTRAITS 
8vo.  $2.50  net 


T^HIS  volume  has  been  in  the  main  compiled  from  papers  left 
*  by  Dr.  McCosh.  Large  portions  are  his  personal  remin- 
iscences, in  his  own  words  ;  while  the  chapters  which,  for  the 
sake  of  completeness,  have  been  added  by  the  editor,  follow 
closely  the  ample  material  afforded  by  letters,  printed  speeches 
and  published  articles. 


"Written  largely  to  preserve  in  permanent  form  the  personal  remin- 
iscences that  Dr.  McCosh  prepared  in  the  last  years  of  his  life.  ...  It 
gives  a  true  and  graphic  picture  of  the  great  President  of  Princeton." — New 
York  Tribune. 


FOR    SALE    BY    ALL    BOOKSELLERS   OR   SENT    POSTPAID   ON 
RECEIPT    OF    PRICE    BY 


CHARLES  SCRIBNER'S  SONS 

153-157  Fifth  Avenue,  New  York. 


MODERN  LANGUAGES 

LATEST  TEXTS  IN  GERMAN,  FRENCH  A\D  ENGLISH. 


Keller's  First  Year  in  G-erman,  ^i-oo 

Combines  the  best  features  of  the  e;rammat- 
ical  and  natural  methods  without  their 
defects.  Gives  ample  mateiial  in  each 
lesson  for  connected  reading,  grammati- 
cal study,  oral  and  written  exercises  and 
conversational  practice.  In  its  general 
treatment  of  the  subject  it  is  believed  that 
this  will  be  found  a  realization  of  what 
teachers  have  long  been  seeking  in  a  Ger- 
man book  for  beginners. 

Keller's  Bilder  ana  der  Dsutschen 

L:tt°rat"ar,  -75 

Designed  to  awaken  the  student's  inter- 
est in  German  literature  and  to  put  him 
upon  at  least  a  "speaking  acquaintance" 
with  the  great  German  writers  and  their 
most  important  works. 

New  Series  of  German  Texts 

Schwabachertype  ;  clear,  beautiful  page  ; 

low  prices.     Now  ready. 

Siidel's  Die  Monate  (Arrowsmith) 25 

Siifter's  Das  Heidedorf  (Alax  Lentz)  .  .  .25 
Seidel's    Der    Lindenbaum    and     other 

Stories  (Ernst  Kichard) 25 

Seidel's  Herr  Omnia  (J.  Alatthewman)  .  .25 
Leander's  Triiunjereien  (A.  Hanstein)  .  .35 
Hillern's  Hoher  als  die   Kirche  (F.  A. 

Dauer) 25 

Ebner  -  Eschenbacli's        Krambambuli 

(Spanhoofd) 25 

Kiehl's    Die    Vierzehn    Nothelfer    and 

Trost   urn  Trost  (Sihler) 30 

Arnold's  Ein  Kegentag  aufdem  Lande 

(Kern)   .    .    .    T       25 

Woodward's  Racine  Iphigenie. 

First  annotated  American  edition.  Care- 
fully edited  text  with  notes;  complete 
critical  apparatus;  appendix  treating  pe- 
culiarities in  the  special  use  of  words  by 
Kacine.  (Will  be  published  immedi- 
ately.) 


Syms's  First  Year  in  French.  $  -^o 

Second  Year  in  French 1.00 

A  complete  course.  Combines  the  gram- 
matical and  natural  methods.  The  drst 
book  is  for  children.  In  the  second  book 
equal  space  and  lime  are  given  to  read- 
ing, conversation  and  grammar.  This 
course  imparts  in  a  natural  and  effective 
way  the  ability  not  only  to  read  French 
but  also  to  speak  and  write  it  correctly. 

Muzzarellis'  Academic  French  Course. 

Parts  I  and  II,  each 1.00 

"Thorough  in  all  its  details,  its  con- 
tents are  charming  and  fascinating  and 
sure  to  hold  the  atti-ntion.  Above  all,  it 
is  French  from  beginning  to  end,  bearing 
the  stamp  of  scholarship  and  thorough 
mastery." — Alkrkd  C.  Zembro,  Profes- 
sor of  French,  Heidelberg  University, 
Tiffin,  Ohio. 

Brander  liatthsws'  Introduction  to  the 

'  of  American  Literature, 
Butler's  School  English, 
Eclectic  Erglish  Classics. 

The  best  editions  of  the  works  included 
at  anything  like  the  prices  at  which  these 
are   otl'ered.      Thirty-one   volumes    now 
ready.     Latest  additions  are  : 
Autobiography  of  Benjamin  Franklin  . 

Tennyson's   Princess 20 

Macaulay's  Life  of  Johnson 20 

Burke's  Conciliation  with  the  American 

Colonies 20 

Southey's  Life  of  Nelson 40 

Coleridge's  Kime  of  the  Ancient  Mariner    .20 


Study  I 


1.00 
.75 


35 


Books  sent  prepaid  to  any  address  on 
receipt  of  prices.  Circulars,  specimen 
pages,  catalogues  and  introduction 
terms  free.  Correspondence  cordially 
Invited. 
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Atlanta, 


and  Portland,  Oregon. 


Lawrsnceyille  School. 


JOHN  C.  GEEEN  FOUNDATION. 


Capacity  of  Institution  enlarged  to  receive  300 
pupils  during  the  ensuing  academic  year. 

Boys  should  be  at  least  thirteen  years  of  age  and 
be  prepared  to  pass  a  satisfactory  examination  upon 
elementary  English  studies. 

There  is  a  limited  number  of  scholarships  of  the 
annual  value  of  from  $100  to  |300.     • 

For  catalogue  and  information  address  the  Head 
Master. 
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Published  by 
35  Union  Square^  _         _         _         _         New  York. 
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A  Dictionary  of  Musical  Terms 


BY 


Cloth,  pp.   vi  and  22g.     $ i .00  net. 


\. 


This  Dictionary  furnishes  an  accurate  and  concise  explana- 
tion of  any  technical  word  or  phrase  which  the  student  is  likely 
to  meet  with.  The  English  vocabulary,  containing  upwards  of 
2500  definitions,  will  be  found  practically  exhaustive;  besides 
these,  definitions  are  given  of  about  2350  words  and  phrases  in 
German,  2300  in  Italian,  J  350  in  French,  and  650  in  Latin, 
Greek,  etc.,  making  a  grand  total  of  over  9000,  that  is  between 
2000  and  3000  more  words  than  any  other  similar  work  in  the 
English   language. 

Schirmer's  Collection  of  Standard  Operas. 

Gounod,   FAUST  (Italian  and  English) 
Pp.326.     Paper  $1.50.     Cloth  $2.50. 

Wagner,   TANNHAUSER  (German  and  English) 
Pp.344.     Paper  $1.50.     Cloth  $2.50. 

Bizet,   CARMEN  (French  and    English) 
Pp.  391.     Paper  $2.00.     Cloth  $3.00. 

Mascagni,   CAVALLERIA   RUSTICANA    (Italian  and  English) 
Pp.146.     Paper  $1.50.     Cloth  $2.50. 

Mascagni,   AMICO  FRITZ  (Italian  and  English) 
Pp.  184.     Paper  $2.00.     Cloth  $3,00. 

Saint-Saens,   SAMSON  AND  DELILAH   (English) 
Pp.222.     Paper  $2.50.     Cloth  $3.50. 
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HOW 

IT  LOOKS. 

The  holder  of  a  matured  Endowment 
policy  in  the  Equitable  Society  sends 
the  following  graphic  illustration  of 
his  feelings :  "  Twenty  years  ago, 
when  I  was  induced  by  a  persistent 
agent  to  take  out  my  Endowment 
policy,  the  premium  looked  very  large 
and  appeared  to  me  like  this  : — 

$49.79, 

while  the  Endowment,  looked  at 
through  the  wrong  end  of  the  tele- 
scope of  twenty  years,  appeared  like 
this : — 

$1,000.00. 

Now,  my  policy  has  matured,  and,  com- 
ing ju.st  when  I  need  money,  the  re- 
sult of  my  policy  looks  like  this : — 

$1,568.02, 

while,  looking  back  at  the  annual  prem- 
iums 1  have  paid,  and  realizing  that 
they  are  amounts  that  would  have 
been  saved  in  no  other  way,  this  is 
the  appearance  they  have : — 

$49.79." 

Send  to  Eisele  &  King 
and  tind  out  the  cost 
to  you  of  a  similar 
policy. 

NEW    JERSEY    AGENCY: 

EISELE  &  KING,  General  Managers, 

784  Broad  St.,  Corner  Market  St., 
Newark,  N.  J. 

I.  J\.  KING   Cashier.  Telephone  No.  254. 


ESTABLISHED   1818. 

Our  stock  for  Winter  of  1896 
is   now  ready  in  all  departments. 

It  will  be  found  fully  up  to 
our  usual  standard  and  espec- 
ially complete  in  the  way  of 
overcoats,  ulsters,  etc. 

Brooks  Brothers, 

Broadway,  cor.  2 2d  St., 

New  York  City. 


CLOTHING  AND  FURNISH- 
ING GOODS  READY  MADE 
AND     MADE    TO     MEASURE. 


HARVEY  nSK  &  SONS, 
DEALERS  IN  UNITED  STATES  BONDS 


Selected  Railroad  and  Municipal  Securities. 
24  NASSAU  STREET,  NEW  YORK. 

75  State  Street,  Boston.  42J  Chestnut  Street,  Philadelphia. 
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